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COLLEGE OF ENGINEERING
ORGANIZATION AND HISTORY
TH E R E  A R E  two p rin c ip a l types of en g in ee rin g  colleges in  A m erica today. O ne is a self-con ta ined  u n it  stressing science an d  technology, o ften  re fe rred  to  as a technolog ical in s titu te . T h e  o th e r , of w h ich  the  
C ollege of E n g in ee rin g  a t C orne ll is an  exam ple , is th a t  subd iv ision  of 
a un iversity  w hich  em phasizes technolog ical ed u ca tio n  b u t, in  the  devel­
o p m en t of its cu rricu la , is ab le  to  call u p o n  the  ed u ca tio n a l resources 
of o th e r p rog ram s of p rofessional an d  n o np ro fess io na l study. A t C o r­
ne ll these o th e r  areas of s tudy  in c lu d e  ag ricu ltu re , a rch itec tu re , arts 
and  sciences, business an d  p u b lic  ad m in is tra tio n , hom e econom ics, 
h o te l ad m in is tra tio n , in d u s tr ia l an d  la b o r re la tio n s, a n d  law.
E n g in eerin g  has h ad  an  im p o rta n t p lace  in  the  p ro g ram  of C ornell 
U niversity  from  the  b eg in n in g . T h e  F e d e ra l L a n d  G ra n t o r M o rrill 
A ct of 1862, w hich  su p p lied  a considerab le  p ro p o r tio n  of the  U n iv e r­
sity ’s o rig in a l endow m en t, specified th a t  a lead in g  o b jec t of the  in s ti­
tu tio n  sh ou ld  be to  teach  “such b ran ch es of le a rn in g  as are  re la ted  
to . . .th e  m echan ic  a r ts” ; an d  th is p rov is ion  was in  perfec t accord  w ith  
the  ideals of the  fo u n d e r an d  of the  first p res id en t. R o th  Ezra C ornell, 
the  p rac tica l m an  of affairs w ho h a d  am assed a fo rtu n e  in  the  W estern  
U n io n  T e le g ra p h  C om pany, a n d  A n d rew  D. W h ite , th e  b r i l l ia n t  
scho lar an d  ed u ca to r w ho h a d  carefu lly  analyzed  co n te m p o rary  h ig h e r 
ed u ca tio n  in  A m erica  a n d  in  E u ro p e , believed  in  the  eq u a l d ig n ity  of 
scientific an d  classical stud ies an d  d e te rm in ed  to  p u t  the  p rac tica l arts, 
such as en g ineering , on  the  sam e p la n e  w ith  the  h u m an itie s . T h is  p ro ­
g ram  was considered  rev o lu tio n a ry  w h en  an n o u n ce d  a t the  U n iv e rsity ’s 
o p en in g  in  1868. T h a t  it  has since been  genera lly  a d o p ted  by A m erican  
un iversities  ind ica tes  the  soundness of the  basic C o rn e ll idea  th a t  
in s tru c tio n  in  en g in ee rin g  sh ou ld  be g iven  o n  a h ig h  p ro fessional level. 
T h e  C ollege of E n g in ee rin g  still adheres firm ly to  th is  policy.
M echan ical en g in ee rin g  an d  civil en g in ee rin g  have been  stron g  
div isions of the  U n iversity  since its fo u n d a tio n . In  1883 C o rn e ll o pened  
courses in  e lectrical en g ineering , am on g  the  first to  be offered anyw here  
in  A m erica; a n d  in  1919, w h en  th e  B o ard  of T ru s tee s  fo rm ed  the  
p resen t C ollege of E n g in eerin g , the  School of E lectrica l E n g in ee rin g  
was estab lished . Courses in  chem ical en g in ee rin g  w ere o rgan ized  in  
1931, an d  seven years la te r  the  School of C hem ical E n g in ee rin g  was 
estab lished  to  supervise the  c u rr ic u lu m  w h ich  leads to  the  degree of
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B achelor of C hem ical E n g in eerin g . A  course in  m e ta llu rg ica l en g in ee r­
ing  has now  been  added , an d  the  n am e of the  school has b een  changed  
to  the  School of C hem ical a n d  M eta llu rg ica l E n g in eerin g . In  1946 the  
G ra d u a te  School of A e ro n au tica l E n g in ee rin g  was fo u n ded . T h e  sam e 
year the  D e p a rtm e n t of E n g in ee rin g  Physics was s ta rted . F in a lly , in  
1952, a p ro fessional c u rr ic u lu m  in a g ric u ltu ra l en g in ee rin g  was estab ­
lished  as a jo in t  p ro g ram  w ith  the  C ollege of A g ricu ltu re .
CURRICULA AND DEGREES
U N D E R G R A D U A T E  S T U D Y  is av a ilab le  in  these d iv isions of the  
College: T h e  School of C ivil E n g in eerin g , the  Sibley School of M ech an ­
ical E n g in eerin g , the  School of E lectrica l E n g in eerin g , th e  School 
of C hem ical an d  M eta llu rg ica l E n g in eerin g , an d  the  D e p a rtm e n t of 
E n g in eerin g  Physics. A  course in  p ro fessional a g ric u ltu ra l  en g in ee rin g  
is g iven  in  co o p e ra tio n  w ith  the  C ollege of A g ricu ltu re .
G R A D U A T E  S T U D Y  is av a ilab le  in  the  E n g in ee rin g  D ivision  o f the  
G ra d u a te  School of the  U n iversity  (in c lu d in g  the  schools an d  d e p a r t­
m en ts listed  above an d  the  D e p a rtm e n t of M echanics an d  M ateria ls) 
an d  in  the  G ra d u a te  School of A e ro n au tica l E n g in eerin g .
C o rn e ll U n iv ersity  confers th e  fo llow ing  degrees o n  th e  successful 
co m p le tio n  o f u n d e rg ra d u a te  courses of s tudy  in  th e  C ollege of E n g i­
n eerin g : B achelo r of C ivil E n g in ee rin g  (B.G.E.); B achelo r of M ech an i­
cal E n g in ee rin g  (B .M .E .); B achelo r o f E lectrica l E n g in ee rin g  (B .E.E.); 
B achelor of C hem ical E n g in eerin g  (B .C h.E.); B achelo r of M e ta llu rg ica l 
E n g in eerin g  (B .M et.E .); B achelo r of E n g in ee rin g  Physics (B .Eng.Phys.); 
B achelo r of A g ric u ltu ra l E n g in eerin g  (B .A gr.E.).
T h e  genera l degrees of M aster of Science (M.S.) a n d  D o c to r of P h ilos­
o phy  (P h.D .) are  av a ilab le  in  a ll the  various d iv isions of en g in ee rin g  
an d  in  re la te d  fields in  the  physical sciences. T h ese  degrees re q u ire  
advanced  w ork  in  m a jo r  an d  m in o r subjects, as w ell as th e  co m p le tio n  
of in d iv id u a l research . T h e y  are  g ra n te d  by the  U n iv ersity  o n  the  
reco m m en d a tio n  of the  facu lty  of th e  G ra d u a te  School. In  a d d itio n , 
the  fo llow ing  professional g ra d u a te  degrees are  availab le : M aster of 
C hem ical E n g in ee rin g  (M .C h.E .), M aster of C ivil E n g in ee rin g  (M .C.E.), 
M aster of E lec trica l E n g in eerin g  (M .E.E.), M aster of In d u s tr ia l  E n g i­
n ee rin g  (M .I.E .), M aster of M echan ical E n g in ee rin g  (M .M .E .), an d  
M aster of M e ta llu rg ica l E n g in ee rin g  (M .M et.E .). T h ese  degrees are  
ad m in is te red  by the  E n g in ee rin g  D iv ision  o f the  G ra d u a te  School an d  
are  aw arded  o n  th e  reco m m en d a tio n  of the  facu lty  of th e  G ra d u a te  
School u p o n  the  co m p le tio n  of specific c u rricu la  in  the  various schools 
o f the  C ollege of E ng ineering .
T h e  degree o f M aster of A ero n au tica l E n g in ee rin g  (M .A ero.E .) is 
g ra n te d  on  the  reco m m en d a tio n  of the  facu lty  of the  G ra d u a te  School 
of A ero n au tica l E ng ineering .
FIVE-YEAR P R O G R A M  7
OBJECTIVES OF ENGINEERING 
AT  CORNELL
T h e  p u rp o se  of en g in ee rin g  a t C o rn e ll is to  crea te  a b a lan ced  educa­
tio n a l ex p erien ce  th a t w ill serve the  in d iv id u a l over the  w ho le  ran g e  of 
his fu tu re  v oca tiona l a n d  p erso n a l progress. In  h is studies, the  C ornell 
en g in eer b u ild s  u p o n  a b ro ad  b ack g ro u n d  of basic a n d  ap p lied  science, 
e n ab lin g  h im  to achieve techn ica l com petence in  advanced  fields of 
m o d ern  technology  w h ile  av o id in g  n a rro w  specia lization . T h is  fu n d a ­
m e n ta l a p p ro ach  has en ab led  n u m ero u s  en g in ee rin g  g rad u a tes  to 
g a in  d is tin c tio n  o u ts id e  th e ir  o rig in a l fields of study  in  the  co -o rd ina­
tio n  of com plex  en te rp rises  inv o lv in g  v aried  techn ica l activ ities.
In  a d d itio n  to the  fo rm al academ ic w ork  th a t occupies the  m a jo r p a r t  
of a s tu d e n t’s tim e, the re  are  the  o p p o rtu n it ie s  afforded  by U niversity  
life, w h ich  can be a d is tinc tiv e  in fluence on  h is p erso n a l developm en t. 
T o  take  ad v an tage  o f these o p p o rtu n itie s  sh o u ld  be p a r t  of the  p la n  
of every s tu d en t, if he is to  m ake h is college experience  m ost effective. 
T h e  C orne ll en g in ee r can  study  an d  live in  the  v ita l a tm o sp h ere  of a 
U n iversity  co m m u n ity  d ed ica ted  to  teach ing  a n d  ad v an c ing  know ledge 
over a w ide sp ec tru m  of h u m a n  endeavor. T h e  g ra d u a te  the re fo re  
leaves C orne ll n o t on ly  w ith  th e  resu lts  of h is ow n academ ic tra in in g , 
b u t  also w ith  the  in te lle c tu a l a n d  sp ir i tu a l s tim u la tio n  of a U n iv ersity  
know n  fo r its c lim ate  of freedom  a n d  its reg a rd  for in d iv id u a l values 
an d  responsib ility .
F o r s tu d en ts  w ith  the  necessary a p titu d e , ch arac ter , a n d  d e te rm in a ­
tion , the  C ollege of E n g in ee rin g  aim s to p ro v id e  the  o p p o rtu n itie s  for 
learn ing , in sp ira tio n , a n d  p erso n a l d ev e lo p m en t th a t c o n tr ib u te  to  
n o ta b le  en g in ee rin g  careers.
THE CORNELL FIVE-YEAR PROGRAM
C ornell has p io n eered  in  the  five-year u n d e rg ra d u a te  course fo r the 
B ach e lo r’s degree in  en g in ee rin g . T h e  five-year p ro g ram  enab les an  
en g in ee rin g  s tu d e n t to  develop  a b re a d th  of techn ica l an d  h u m a n  
perspective to  m eet the  ch an g in g  req u irem e n ts  of the  en g in ee rin g  
profession.
U n d e rg ra d u a te  study  in  en g in ee rin g  a t C ornell reflects the  acce le ra t­
ing  techn ica l ad v an cem en t of o u r  tim es. M any  of the  tra d it io n a l 
d is tinc tio n s of en g in ee rin g  are  ra p id ly  b re a k in g  dow n as the  ap p lic a ­
tions for systems eng ineering , synthesizing  several techn ica l d iscip lines, 
receive increased em phasis. H ence, those areas of basic science an d  
ap p lie d  en g in ee rin g  science th a t  fo rm  a com m on b ack g ro u n d  for all 
specialized fields are  a m a jo r  p a r t  of the  u n d e rg ra d u a te  p rog ram . 
E n tire ly  new  fields have becom e im p o rta n t d im ensions of m o d ern  
en g in ee rin g  in  recen t years. T h e  C orne ll en g in ee rin g  s tu d e n t has an
o p p o rtu n ity  to  receive in s tru c tio n  in  the  p rin c ip les  of such  subjects 
as n u c le a r eng inee ring , o p era tio n s  research , gas dynam ics, so lid  sta te  
p h en o m en a , an d  in fo rm a tio n  theory . T h e  social sciences a n d  the 
h u m an itie s , g a in in g  increased  significance for the  eng ineer, w ho  m u st 
assum e g rea te r resp o n sib ility  for lead ersh ip  in  the  com plex  society 
of tom orrow , are  im p o rta n t e lem ents of u n d e rg ra d u a te  courses of study.
Because the  s tu d e n t in  the  C orne ll five-year p ro g ram  can  develop  
a s tron g  fo u n d a tio n  of m ath em atics, basic science, an d  fu n d a m e n ta l 
en g in ee rin g  science in  th e  early  years of h is course, he can go fu r th e r  
in  the  n a tu re  a n d  d e p th  of advanced  subjects he  pu rsues in  h is fo u rth  
an d  fifth  years. T h ro u g h o u t the  five years, progressive sequences of 
n o n tech n ica l subjects can  be developed  p a ra lle lin g  techn ica l courses. 
T h is  enab les the  s tu d e n t to  u tilize  h is g row ing  ex p erien ce  an d  in te l­
lec tual m a tu rity  to  o b ta in  the  g rea test sa tisfac tion  a n d  m e a n in g  from  
his lib e ra l arts  courses. By u n d e r ta k in g  a un ified  p ro g ram  of e n g in e e r­
in g  an d  lib e ra l s tud ies in  the  s tim u la tin g  an d  co sm o p o litan  se ttin g  of 
the  U niversity , the  C o rn e ll en g in ee rin g  s tu d e n t can  find v a ried  o p p o r­
tu n itie s  for in d iv id u a l e d u ca tio n a l ach ievem ent.
S tuden ts d esir in g  to c o n tin u e  th e ir  en g in ee rin g  e d u ca tio n  a t the  
g ra d u a te  level can  use th e ir  tim e as u n d e rg ra d u a te s  m ore  efficiently in  
the  five-year p ro g ram . T h e  th o ro u g h  g ro u n d in g  in  m a th em atic s  an d  
science a n d  th e  o p p o rtu n ity  fo r deve lop ing  a so un d  fo u n d a tio n  in  
advanced  techn ica l fields av a ilab le  in  the  five-year p ro g ram  are v a lu a b le  
assets fo r g ra d u a te  study.
T h e  C o rn e ll en g in ee rin g  c u rr ic u la  a re  com posed of fo u r  p rin c ip a f 
categories of subjects: (f) basic science (m athem atics, physics, chem is­
try); (2 ) ap p lied  en g in ee rin g  science (m echanics, p ro p e rtie s  of m ate ria ls , 
dynam ics, e lec trica l theory , etc.); (3) a p p lie d  technology  (s tru c tu ra l 
design, hydrau lics, in d u s tr ia l en g in ee rin g , electron ics, pow er, chem ical 
op era tio n s, an d  s im ila r subjects re la te d  to  m o d ern  en g in ee rin g  p ra c ­
tice); (4) g eneral, m anage ria l, a n d  lib e ra l stud ies (E nglish , h isto ry , 
m anagem en t, psychology, p u b lic  speak ing , econom ics, law , a n d  a d d i­
tio n a l subjects the  s tu d e n t m ay elect in  the  various d iv isions of the  
U niversity).
W h ile  the  d is tr ib u tio n  of courses from  these categories varies w ith  
each c u rric u lu m , in  genera l the  basic science a n d  a p p lie d  en g in ee rin g  
science are  p resen ted  in  the  first h a lf  a n d  a p p lie d  technology  in  the  
second half. T h e  n o n tech n ica l subjects are  schedu led  th ro u g h o u t the  
five years. In  som e c u rr ic u la  th e  m a jo rity  of re q u ire d  o r e lective courses 
in  lib e ra l arts o r o th e r  n o n tech n ica l fields is p rescribed ; in  o th e rs  the  
m a jo rity  is elective. In  a ll c u rricu la  a s tu d e n t w ill spend  the  eq u iv a len t 
of a b o u t one year of h is five on  subjects ou ts ide  the  fields of en g in ee r­
ing , m athem atics, a n d  science.
A n  o u ts ta n d in g  facu lty  is responsib le  for the  effectiveness of the 
five-year p rog ram . F acu lty  m em bers, by th e ir  in fo rm al g u id an ce  of
in d iv id u a l s tu d en ts , th e ir  teach ing  m eth o d s in  the  classroom , an d  
th e ir  c o n tr ib u tio n s  to  research  in  a w ide varie ty  of fields, give in sp ira ­
tio n  a n d  d irec tio n  to  the  h ig h  ca lib er of en g in ee rin g  scho larsh ip  a t 
C ornell. I t  has b een  the  po licy  of C o rn e ll en g in ee rin g  th a t a ll professors 
m eet w ith  u n d e rg ra d u a te  s tuden ts.
In  ev a lu a tin g  th e  tim e a n d  expense associated  w ith  the  fifth  year 
of u n d e rg ra d u a te  study, the  p rospective  en g in ee rin g  s tu d e n t sh ou ld  
rem em b er th a t  h is college w ork  is fo rm al p re p a ra tio n  fo r a forty- o r 
forty-five year p ro fessional career. C o n side rin g  the  rev o lu tio n a ry  p ro g ­
ress of technology  th a t  is ce rta in  to occur in  th e  years ahead , an  
e x ten ded  college p ro g ram  designed  to  m eet the  req u irem e n ts  of fu tu re  
progress is of m a jo r value  for p erso n al ad v an cem en t in  an  en g in ee rin g  
career.
THE ROLE OF ENGINEERING
T h e  ro le  of the  en g in ee r in  th is  age of technolog ical an d  social 
change is inc reasing  in  the  b re a d th  of its im p lica tio n s  fo r the  w hole 
of society, as w ell as in  the  d e p th  of its re q u ire m e n ts  for techn ica l 
com petence. T ech n o lo g y  has rad ica lly  re a rran g ed  h u m a n  life. T h e  
en g in ee rin g  profession  is itse lf u n d e rg o in g  c o n tin u in g  developm en t. 
T o  p re p a re  h im self effectively for the  ch a lleng in g  en g in ee rin g  prob lem s 
of tom orrow , the  prospective  en g in ee rin g  s tu d e n t m u st select a college 
p ro g ram  th a t w ill be a so un d  fo u n d a tio n  for a career in  sh ap in g  
tom o rro w ’s technology.
A lm ost every d im en sio n  of m o d ern  liv in g  is tou ch ed  by the  w ork  of 
engineers. J e t  a ir  tra n sp o rta tio n  an d  mass c o m m u n ica tio n  have sh ru n k  
m a n ’s scale of tim e an d  vastly  increased  h is m ob ility . In n o v a tio n s  in 
cu ltiv a tin g , processing, an d  p reserv in g  a g ric u ltu ra l p ro d u c ts  have 
c o n tr ib u te d  to  the  d ev e lop m en t of an  a b u n d a n t  food su pp ly  in  m any  
p a rts  of the  w orld . N ew  fabrics fo r c lo th in g  an d  a varie ty  of new  
m a te ria ls  fo r b u ild in g s  have resu lted  from  en g in ee rin g  research . M ed i­
cine, in  a llian ce  w ith  technology , has increased  the  span  of life itself 
an d  in so d o in g  has ra ised  the  s tan d ard s  of h u m a n  h ea lth .
Som e of the  greatest advances have been  m ade  in  the  g en e ra tio n  of 
pow er. E n g in eerin g  has en ab led  m a n  to  harness en o rm o u s sources of 
energy. Because the  a m o u n t of physical lab o r necessary to  o b ta in  the 
necessities of life is co n stan tly  decreasing , m en  have g row ing  o p p o r­
tu n itie s  fo r richer, m ore  rew ard in g  living. T h e  p ro d u c tio n  a n d  con­
su m p tio n  of pow er is a key fac to r in  the  fu tu re  im p ac t of in d u s tr ia liz a ­
tio n  on  ra is in g  the  m a te ria l liv ing  s tan d ard s  of u n de rd ev e lo p ed  c o u n ­
tries. In  th is area , en g in ee rin g  p ro b lem s are  in sep arab le  from  com plex  
social p rob lem s.
C o n cu rre n tly  w ith  h is lead ersh ip  in  technolog ical progress, the  
en g in eer w ill be called  u p o n  to assum e m a jo r  resp o n sib ilities  in  p u b lic
affairs. E n g in eerin g  w ill d irec tly  affect p u b lic  po licy  in  such  areas as 
d e te rm in in g  how  the  n a t io n ’s econom ic resources w ill be a p p lie d  to 
n a tio n a l security ; defin in g  the  ro le  of the  g o ve rn m en t in  s u p p o rtin g  
p u re  research ; e s tab lish in g  p rogram s to  assist u n de rd ev e lo p ed  areas of 
the  g lobe; an d  im p lem en tin g  the  flow of in fo rm a tio n  a b o u t tech n ica l 
p rob lem s to the  v o tin g  p u b lic  in  such fo rm  th a t  they can  m ake in te l l i ­
g en t decisions o n  issues invo lv ing  science an d  en g in ee rin g . The p ro fes­
sion  as a w hole m u st co m m u n ica te  the  m e an in g  of its accom plishm en ts 
an d  goals to  citizens in  a d em o cra tic  society.
M an  has now  crossed the  th resho ld  of the  space age. As he stands 
a t the  edge of th is g rea t fro n tie r  ch a lleng in g  alm ost every b ra n c h  an d  
fu n c tio n  of eng ineering , he realizes th a t the  im p act of technology  in  
m o d ern  life is today  ju s t a m odest p rev iew  of the  ro le  o f en g in ee rin g  
tom orrow .
T h e  ra p id ity  an d  scope of technolog ical change m ean  it is n o  lon g er 
possible for en g in ee rin g  colleges to teach  tod ay ’s p rac tica l skills as 
an  a d e q u a te  e d u ca tio n a l b ack g ro u n d  for the  fu tu re . R a th e r, m o d e rn  
en g in ee rin g  ed u ca tio n  m ust em phasize the  fu n d a m e n ta l bases for 
u n d e rs ta n d in g  th e  physical w orld  an d  m u s t encou rage  sensitiv ity  to 
h u m a n  needs an d  asp ira tio n s. W h ile  the  tra d it io n a l charac teristic s  of 
ob jec tiv ity , precision , an d  d isc ip lin ed  persistence m u st still be c u lti ­
vated , the  en g in ee r of tom orrow  m u st be ed u ca ted  to  ap p ly  new  types of 
an a ly tica l app ro ach es in  o rd e r to  solve the  new  k in d s  o f p rob lem s he 
w ill en co u n te r.
THE RELATIONSHIP OF ENGINEERING 
AND SCIENCE
T h e  en g in ee r appl ies  the  p rinc ip les  of science in  the  design  an d  
o p e ra tio n  of p ro d uc ts  an d  processes to  serve m en. T h u s , w h ile  the  
en g in ee r needs to  have a w o rk in g  know ledge of basic science, he  tran s­
lates h is com p rehensio n  in to  concrete  form s. H e is essen tially  a bui lder ,  
w hose professional activ ities m ay assum e a d iversity  of form s— e n g in ee r­
ing  research , p re lim in a ry  design, p ro d u c t d ev e lop m en t, p la n n in g  for 
p ro d u c tio n , o r m a n a g e m en t of in d u s tr ia l en terp rises. Science is the 
fo u n d a tio n  u p o n  w hich  the  en g in ee r bu ilds.
In  a recen t s ta tem en t, the  P re s id en t’s Scientific A dvisory  C o m m ittee  
clearly  expressed the  fact th a t the  scien tist a n d  en g in ee r each p lay  
an  im p o rta n t ro le  on  the  sam e team : “T h e  scientist  is one  w ho  seeks 
to  ex ten d  the  b o u n d a rie s  of know ledge in  h is chosen field. T h e  engineer  
has the  task of co m b in in g  tlie know ledge of science w ith  his know ledge 
a n d  aw areness of the  needs a n d  lim ita tio n s  of h u m a n  beings an d  of a
h u m a n  society to develop  an d  crea te  new  th ings for h u m a n  u s e -----
W h ile  scientists have uncovered  the  basic know ledge, it is the  eng ineers 
w ho  have crea ted  the  tan g ib le  tools, m a te ria ls , a n d  p ro d u c ts  th a t  have
rev o lu tio n ized  o u r  daily  lives, o u r  co m m u n ity  liv ing, a n d  o u r n a tio n a l 
defense.”
O bviously , the  en g in ee r m u st be well versed in  science an d  n o t in f re ­
q u en tly  m u st be p re p a re d  to  refine the  scientific know ledge to  shape it 
to h is needs. B u t he m u st have a d d itio n a l cap ab ilities  n o t u sua lly  a p a r t  
o f s tric tly  scientific tra in in g : he m ust know  how  to p roceed  in  the  
tech n iq u es of m a n u fa c tu re , of co n s tru c tio n , of o p e ra tio n ; he m u st 
deal w ith  m a tte rs  of finance, of la b o r re la tions, of econom ic re q u ire ­
m ents, of p u b lic  policy.
Because his w orks form  a focal p o in t a t w h ich  the  financia l, m a te ria l, 
a n d  h u m a n  resources of society are  in te rre la te d , the  en g in ee r is con­
cerned  w ith  the  means  of d y nam ic  civ iliza tion . T h e  w ork  of the  
en g in ee r involves a u n iq u e  co n cep tua l process of b a lan c in g  fu n c tio n a l 
p erfo rm an ce  w ith  costs, re liab ility , serv iceab ility , an d  s tru c tu ra l effi­
ciency. T h u s  he considers n o t on ly  if h is c rea tio n  w ill w ork, b u t  how  it 
can  be b u ilt , w ho w ill use it, a n d  the  en v iro n m e n ta l co n d ition s  u n d e r  
w hich  it w ill opera te .
ADMISSION
PROCEDURE AND REQUIREM ENTS
A ll co rrespondence co n cern in g  adm ission  to the  C ollege of E n g i­
n eerin g  sh ou ld  be addressed  to  the  D irec to r of A dm issions, E d m u n d  
Ezra D ay H all, C o rne ll U n iversity , I th aca , N ew  York, w ho  w ill fo rw ard  
the  necessary ap p lic a tio n  b lanks on  request.
D e ta iled  in fo rm a tio n  co n cern in g  the  req u irem e n ts  for adm ission , 
in c lu d in g  h e a lth  req u irem e n ts , an d  m ethods of p ro ced u re  are  o u tlin e d  
in  the  U n iv ersity ’s A n n o u n c e m e n t  of  General  I n f or m a t io n ,  w hich 
every c an d id a te  for adm ission sh ou ld  read  carefu lly  an d  w h ich  can 
be o b ta in e d  by w ritin g  to the  C o rn e ll U n iversity  A n n ou n cem en ts  Office.
E n tra n c e  subjects m u st in c lu d e  E nglish  (fo u r un its), e lem en ta ry  and  
in te rm ed ia te  a lgeb ra  (tw o un its), p la n e  geom etry  (one u n it) , an d  tr ig o ­
n o m etry  (one-half u n it) . A fo reign  language  (tw o u n its) or h is to ry  (tw o 
un its); advanced  a lgebra  (one-half u n it)  or  so lid  geom etry  (one-half 
u n it) ;  an d  chem istry  (one u n it)  or physics (one u n it)  m u st also be 
offered. I t is strong ly  recom m ended  th a t a t least th ree  o f the  elective 
u n its  offered to  m ake u p  the  ba lance  of six teen  be in  language  o r 
h istory . A p p lican ts  are  also advised  to offer advanced  a lg eb ra  ra th e r  
th a n  solid  geom etry , w hen a choice is possible. C a n d id a te s  for adm is­
sion to  the  School of C hem ical an d  M eta llu rg ica l E n g in ee rin g  are  
re q u ire d  to  have chem istry  (one u n it).
Each c an d id a te  for adm ission  is re q u ire d  to take the  Scholastic A p ti­
tu d e  T es t of the  C ollege E n tra n c e  E x a m in a tio n  B oard  an d  to  req u est 
the  B oard  to  re p o rt the  resu lts  to the  D irec to r of A dm issions, C o rne ll
U niversity . C and id a tes  are u rged  to  take the  test in  J a n u a ry  of then- 
sen io r year.
A p p lican ts  m u st also take the  C EEB  ach iev em en t tests in  advanced  
m ath em atics  an d  e ith e r physics o r chem istry , excep t th a t  cand ida tes 
for C hem ical E n g in ee rin g  m u st take the  test in  chem istry . T h e  ach ieve­
m e n t tests m u st be tak en  n o t la te r  th a n  M arch  of the  year ol the  
a p p lic a n t’s e n tran ce  to  college.
T h e  n u m b e r  of ap p lican ts  a d m itte d  to  th e  several schools of the  
C ollege of E n g in ee rin g  is lim ited  by the  facilities av a ilab le  for ad e q u a te  
in s tru c tio n . T h e  com m ittees o n  adm issions in  each  of the  schools w ill 
exercise d iscre tio n ary  pow er in  selecting  those to  be ad m itte d . P re fe r­
ence w ill be g iven to  those can d ida tes  w hose academ ic p re p a ra tio n  
a n d  personal ch arac te r in d ica te  fitness to  p u rsu e  w ith  success the  course 
of study  to  be u n d e rta k e n , w ho  show  evidence of p ro fessional prom ise, 
an d  w ho com plete  the  filing  of th e ir  e n tran ce  c red en tia ls  in  am p le  tim e 
for the  com m ittee  to  give th o ro u g h  co n sid era tio n  to th e ir  qualifica tions.
CHOICE OF CURRICULUM
Every a p p lic a n t for adm ission  is asked to  desig n ate  the  b ra n c h  of 
en g in ee rin g  he w ishes to  study, nam ely , civil en g in ee rin g , m ech an ica l 
en g in ee rin g , e lectrical en g in ee rin g , chem ica l en g in ee rin g , m e ta llu rg i­
cal en g in ee rin g , o r en g in ee rin g  physics. E ach  b ra n c h  has its ow n c u r­
ric u lu m  w h ich  carries its ow n p ro fessional degree.
T h e  first year of study  is essentially  the  sam e fo r all b ran ch es and  
includes m athem atics, physics, chem istry , E nglish , an d  a p p ro p r ia te  
courses in descrip tive  geom etry  o r d ra ftin g . 1  h is s im ila rity  of the  cui- 
r icu la  in  the  freshm an  year m akes it  possib le for s tu d en ts  to  tran sfe r 
from  one d iv ision  to a n o th e r  of the  C ollege w ith o u t g rea t h in d ra n c e  
w hen  for one reason  o r a n o th e r  a change of ob jec tive  is desirab le . T h u s , 
n o  a p p lic a n t in  h is first year need  feel th a t by c o m m ittin g  h im self to a 
p a r tic u la r  b ra n c h  of en g in ee rin g  ed u ca tio n  he  has m ade  an  irrevocab le  
decision.
A fte r the  second year, as the  several c u rr ic u la  b eg in  to  diversify , tra n s ­
fer w ith in  the  C ollege of E n g in ee rin g  is som ew hat m ore  difficult a n d  in  
a few instances m ay necessita te  an  a d d itio n a l te rm  o r m o re  of study.
A p p lica tion s fo r tran sfe r sh ou ld  be m ade to  the  D irec to r of the  p ro ­
spective school d u r in g  the  te rm  p reced in g  the  one in  w h ich  the  s tu d e n t 
w ishes to  change h is course, an d  s tu d en ts  shou ld  realize th a t the  ea rlie r 
such  transfers are  m ade the  few er w ill be the  re su ltin g  com p lica tio n s of 
c u rr ic u la r  a d ju s tm e n t.
SPECIAL PR OG R A M S 13
SPECIAL PROGRAMS OF STUDY
TH E IND USTR IAL COOPERATIVE PROGRAM
D u rin g  the  fo u rth  term  the  re g u la r c u rr ic u lu m  s tu d en ts  in  elec­
trica l an d  m echan ica l en g in ee rin g  an d  in  en g in ee rin g  physics w ho  are 
in  good s ta n d in g  m ay ap p ly  fo r adm ission  to the  In d u s tr ia l  C oopera tive  
P rogram .
T h e  C ooperative  P rog ram  p rov ides th ree  w ork  periods of term  length  
(ab o u t 16 weeks each) in  one of the  fo llow ing  ind u strie s  o p e ra tin g  the  
p lan  w ith  the  U niversity : A m erican  E lectric  Pow er Service C o rp o ra tio n , 
A ir R e d u c tio n  C om pany, B a ldw in  P ian o  C om pany, C o rn e ll A e ro n a u ­
tical L ab o ra to ry , G en era l E lec tric  C om pany, In te rn a t io n a l  Business 
M achines C o rp o ra tio n , P h ilco  C o rp o ra tio n , P roc te r a n d  G am ble , and  
R ay th eo n  M a n u fa c tu rin g  C om pany.
By u tiliz in g  the  th ree  sum m er periods a fte r the  fo u rth  te rm  (no rm ally  
v acation  periods), C oopera tive  s tu d en ts  are  en ab led  to  com plete  all 
the academ ic w ork reg u la rly  re q u ire d  for the  B ach elo r’s degree and  
can g ra d u a te  w ith  th e ir  re g u la r  classes. T h e  schedule is as follows a fte r 
T e rm  4:
Per iod T e r m  T e r m  T e r m
S um m er 5 In d u s try  8
F a ll f - In d u stry  7  9
S pring  6  In d u s try  10
I t  is to  be n o te d  th a t the  C oopera tive  s tu d e n t rem ains w ith  h is reg u ­
la r classm ates d u r in g  all term s on  cam pus excep t the  fifth  an d  eigh th , 
w hich  he takes in  the  sum m er. T h e  C oopera tive  P rog ram  the re fo re  is 
n o t an  accelera ted  p ro g ram  an d  involves a m in im u m  of d e p a r tu re  from  
the  re g u la r p ro g ram .
A lth o u g h  the  s tu d e n t is on  the  in d u s try  p ay ro ll d u r in g  the  w ork 
periods, the  fu n c tio n  of the  p la n  is e d u ca tio n a l ra th e r  th a n  to p rov ide  
p a rt-tim e  em ploym en t. T h e  w ork  in  in d u s try  is co o rd in a ted  w ith  the 
s tu d e n t’s s tud ies so far as p rac ticab le  an d  p rov ides an  in v a lu ab le  o p p o r­
tu n ity  for h im  to  d irec t h is s tudy  in terests  o n  cam pus tow ard  the  re a li­
ties of h is fu tu re  en v iro n m en t. S uperv ision  is p ro v id ed  for each s tu d en t, 
b o th  lrom  cam pus an d  in d u stry , to ensu re  h is o b ta in in g  o p tim u m  
benefit from  the  P rog ram . M any  s tu d en ts  have fo u n d  this a p ro fo u n d  
influence on  th e ir  ob jectives an d  on  th e ir  progress b o th  befo re  an d  
a fte r g ra d u a tio n .
A p p lica tion s for the  C oopera tive  P rog ram  are  accep ted  in the  fo u rth  
term  only. A p p lican ts  are  su b jec t to  ap p ro v a l b o th  by the  C ollege and  
by one of the  co o p era tin g  ind u strie s. A dm ission to  the  p lan  involves 
no  o b lig a tio n  on  the  p a r t  of e ith e r  the  s tu d e n t o r the  in d u s try  w ith  
regard  to  fu tu re  em ploym en t.
COMBINED PROGRAMS IN  LAW,
BUSINESS AND PUBLIC AD M IN ISTRA TIO N ,
AND CITY AND REGIONAL PLANNING
D u rin g  the  th ird  a n d  fo u r th  years of the  re g u la r  cu rr ic u lu m , s tu d en ts  
in  good s ta n d in g  in  som e d iv isions of the  C ollege of E n g in eerin g  m ay 
ap p ly  for adm ission  to  special p rog ram s w h ich  w ill p e rm it the  com ple­
tio n  of re q u ire m e n ts  fo r b o th  the  a p p ro p r ia te  B ach e lo r’s degree in  
en g in ee rin g  a n d  one of the  advanced  o r g ra d u a te  degrees in  law , b u si­
ness a n d  p u b lic  ad m in is tra tio n , o r city an d  reg io na l p la n n in g , in  one 
y ear less th a n  the  n o rm a l period .
O rd in a rily  such a co m b in ed  p ro g ram , lead in g  to  tw o degrees, w o u ld  
co n stitu te  an  e ight-year course of study  in  th e  case of law  a n d  seven 
years in  the  case of business a n d  p u b lic  a d m in is tra tio n  o r city an d  
reg io na l p la n n in g . By choosing  as electives courses accep tab le  to  the  
o th e r  schools o r colleges an d  by b e in g  p e rm itte d  to  c o u n t ce rta in  o th e r  
courses as m ee tin g  req u irem e n ts  in  b o th  areas, s tu d en ts  w ill be ab le  to  
acq u ire  the  tw o degrees in  the  sh o rten ed  period .
A rran g em en ts  fo r one o r m ore  such co m b in ed  p ro g ram s of study  
are  possib le for selected s tu d en ts  in  chem ical, civil, e lectrical, an d  
m e ta llu rg ica l en g ineering . A p p lica tion s  w ill be accep ted  a t any  tim e 
p r io r  to the  fifth  year, b u t, fo r m a x im u m  flex ib ility  an d  ease of p ro ­
g ram  p la n n in g , the  choice sh ou ld  be  m ade  as early  as possible. A p p li­
cations m u st be  ap p ro v ed  by b o th  p a r tic ip a tin g  schools o r colleges in 
any  instance.
UNDERG RADUATE STUDIES IN  
AERONAUTICAL ENGINEERING
A p p lican ts  in te re sted  in  the  field of a e ro n au tic a l en g in ee rin g  shou ld  
ap p ly  for adm ission  to  the  D e p a rtm e n t of E n g in ee rin g  Physics, the  
School of E lec trica l E n g in eerin g , o r the  School of M echan ica l E n g i­
neering . In  th e  re g u la r  five-year p ro g ram s of these schools they  w ill 
o b ta in  the  fu n d a m e n ta l scientific an d  h u m a n is tic  courses th a t  a n  a e ro ­
n a u tic a l en g in ee r m u st have; in  a d d itio n , they  m ay elect ae ro n a u tic a l 
en g in ee rin g  courses in  the  G ra d u a te  School of A e ro n a u tic a l E n g in e e r­
ing  d u r in g  th e ir  fo u r th  a n d  fifth  years (p ro v id ed  th a t  th e ir  scholastic 
records a t th a t tim e are  ad eq u a te ). T h e y  can  also carry  o u t  sen io r 
p ro jec ts  in  the  ae ro n a u tic a l field, u n d e r  the  d ire c tio n  of staff m em bers 
of the  School of A e ro n au tica l E n g in eerin g . By p la n n in g  th e ir  p ro g ram s 
in  th is way, these s tu d en ts  o b ta in  an  u n u su a lly  so u n d  a n d  w ell-rou n d ed  
a e ro n au tic a l en g in ee rin g  ed u ca tio n , co m b in in g  the  b ro a d  en g in ee rin g  
tra in in g  of C o rn e ll’s five-year u n d e rg ra d u a te  cu rr ic u la  w ith  specialized  
a e ro n au tic a l stud ies of the  type u sua lly  reserved  for g ra d u a te  stu d en ts .
A p p lican ts  sh ou ld  m e n tio n  th e ir  in te re st in  ae ro n a u tic a l en g in ee rin g  
w hen  they  ap p ly  fo r adm ission . T h e  D irec to r of the  G ra d u a te  School of
A ero n au tica l E n g in ee rin g  w ill assist th e m  in  p la n n in g  th e ir  fo u r th  an d  
fifth-year p ro g ram s so as to  take g rea tes t ad v an tag e  of the  offerings of 
th a t  School.
NUCLEAR TECHNOLOGY
A n elective p ro g ram  p la n n e d  to  p re p a re  m en  for w ork  in  n u c le a r 
technology is av a ilab le  fo r qu a lified  s tu d en ts  in  chem ical, civil, e lec tri­
cal, m echan ica l, an d  m e ta llu rg ica l en g in ee rin g  an d  in  en g in ee rin g  
physics. Based on  the  p rem ise  th a t eng ineers w ill be th e  m ost p ro ­
d u ctiv e  in  the  n u c le a r pow er field if they  are  ab le  to  ap p ly  th e ir  p a r ­
tic u la r  field of en g in ee rin g  in  co m b in a tio n  w ith  a so un d  know ledge 
of nuc lear physics an d  re la ted  techn ica l subjects, the  p ro g ram  provides 
a series of co o rd in a ted  elective courses in  the  fo u rth  an d  fifth  years 
an d  a t the  g ra d u a te  level. T h e  topics covered in c lu d e  a to m ic  an d  
n u c le a r physics, lab o ra to ry  ex p erim en ts  in  n u c le a r m easurem en ts an d  
en g ineering , p rinc ip les  an d  design  of n u c le a r  reactors, advanced  h ea t 
iran sfer an d  diffusion, reac to r m a te ria ls , ra d ia tio n  dam age, fuel process­
ing, waste disposal, etc. T h e  courses, w h ich  m ay be classified in to  th ree  
g roups— in tro d u c to ry , advanced , an d  su p p lem en ta ry — are listed  below . 
D eta iled  d escrip tions can  be fo u n d  in  the  “D escrip tio n  o f C ourses” 
section  of th is  A n n o u n cem en t.
In t roduc tory :  8301 (or Physics 243), 8311, 8351, 3605 (or 3665 o r 5505') 
5760, 6872
Ad vanced:  8312, 8313, 8321, 8352
Suppl eme nt ary :  V arious courses in  chem istry , m a th em atics, physics, 
an d  in the  several d iv isions of the  C ollege ol E ngineering .
T h e  in tro d u c to ry  g ro u p  p rov ides a re la tive ly  com plete  coverage of 
the  e n tire  field of n u c le a r  en g ineering .
T h e  s tu d e n t in te re s ted  in  the  n u c le a r pow er field sh o u ld  co n su lt 
w ith  his adv iser fo r assistance in  p la n n in g  a p ro g ram  of courses. I t  is 
adv isab le to m ake these p lans in  advance of the  fo u r th  year, w hich  is 
the  n o rm al tim e to  s ta rt the  p ro g ram . T h e  s tu d e n t w ho  is u n a b le  to 
elect the  com plete  p ro g ram  m ay take on ly  a p o rtio n , p ro v id ed , how ever, 
th a t  p re req u is ite s  fo r the  desired  courses are m et.
E x tensive  lab o ra to ry  facilities in c lu d e  a su bc ritica l reac to r. C o n ­
stru c tio n  o f a tra in in g  a n d  research  reac to r and  of a critica l facility  
w ill s ta rt by early  I960. M any a d d itio n a l facilities are  described  in  the  
sections devo ted  to the  various schools an d  d ep artm en ts .
GRADUATE STUDIES
A g ra d u a te  s tu d e n t h o ld in g  a b acca lau rea te  o r eq u iv a le n t degree 
from  a college o r u n iv ers ity  of recognized  s ta n d in g  m ay p u rsue  
advanced  w ork lead ing  to  a g ra d u a te  degree in  en g inee ring . Such a
s tu d e n t m ay e n te r  as a c an d id a te  e ith e r for the  g en era l degrees (M .S. or 
Ph.D .) o r fo r the  p rofessional degrees (M .C h.E ., M .C .E ., M .E.E ., M .I.E ., 
M .M .E ., M .M et.E .).
T h e  genera l degrees (M.S. an d  Ph.D .) are  av a ilab le  in  all th e  fields 
an d  subd iv isions of the  C ollege of E n g in eerin g . T h e y  are  ad m in is te re d  
by the  G ra d u a te  School an d  re q u ire  w ork  in  b o th  m a jo r  an d  m in o r 
fields of study, as w ell as the  co m p le tio n  of a satisfac tory  thesis, usua lly  
inv o lv in g  in d iv id u a l an d  o rig in a l research . A  p rospective  g ra d u a te  s tu ­
d e n t in te re sted  in  o b ta in in g  an  M.S. o r Ph .D . sh ou ld  co n su lt the 
A n n o u n c e m e n t  o f  the Gradua te  School  fo r a d d itio n a l in fo rm a tio n  co n ­
c e rn in g  these degrees an d  sh ou ld  co rrespond  w ith  the  p rofessor su p e r­
v ising  the  p a r tic u la r  field of en g in ee rin g  rep re sen tin g  h is m a jo r in te r ­
est. S tu d en ts  w ho  do  n o t com plete ly  m eet the  en tra n c e  re q u ire m e n ts  
for these degrees m ay be ad m itte d  as p ro v is io na l can d id a tes  o r w ith o u t 
cand idacy  accord ing  to p rev ious p re p a ra tio n , b u t  they  m u st in  a ll cases 
h o ld  a b acca lau rea te  o r e q u iv a len t degree.
Professional degrees a t the  M aste r’s level are  av a ilab le  in  all the  
schools of the  C ollege an d  in  the  D ep a rtm e n ts  of In d u s tr ia l  E n g in eerin g  
a n d  M echanics an d  M ate ria ls . T h e se  are  degrees in v o lv in g  specific 
c u rricu la  an d  are ad m in is te red  by the  E n g in ee rin g  D iv ision  of the  
G ra d u a te  School. In  co n tra s t to  the  genera l degrees, they  d o  n o t re q u ire  
w ork  in  a m in o r field o r the  p re sen ta tio n  of a thesis based  u p o n  research  
stud ies. S tu d en ts  w ho have com ple ted  fo u r years of a p p ro p r ia te  w ork 
in  the  C ollege of E n g in ee rin g  a t C o rne ll, o r any  s tu d e n t h o ld in g  a 
b acca lau rea te  degree in  en g in ee rin g  o r science d eem ed  a p p ro p r ia te  to 
the  p ro p osed  study, m ay beg in  w ork  lead in g  to  these professional 
degrees.
Because of the  g rea t d iversity  th a t  exists in  the  p rac tice  of the  d if ­
fe ren t b ran ch es of en g ineering , the  c u rr ic u la  of the  several p rofessional 
M asters’ degrees d iffer in  co n te n t. T h e  p rospective  s tu d e n t shou ld  
co n su lt the  "more d e ta iled  d escrip tio n s of th e  c u rr ic u la  of the  various 
schools elsew here in  th is A n n o u n cem en t. T h ese  p ro fessional degrees 
sh ou ld  be considered  to be  a t the  five- a n d  one-half to  six-year level of 
u n iv ers ity  w ork, re q u ir in g  from  one to  tw o years of a d d itio n a l s tudy  
beyond  a four-year b acca lau rea te  degree. T h e  re q u ire d  n u m b e r of 
c red it h o u rs  in  each c u rr ic u lu m  m ay be red u ced  by a llow in g  c red it for 
advanced  w ork  com pleted  before e n tran ce  in to  the  p ro g ram . Profes­
sional experience  su b s tan tia lly  covering  the  sam e a rea  as any p a r t  of 
the  s tu d e n t’s cu rr ic u lu m  m ay, a fte r inv estiga tio n  by th e  facu lty , be 
g iven co rresp o n d in g  cred it, p ro v id ed  th a t the  c red it h o u rs  ea rn ed  in 
th is way, p lus the  a llow ance for advanced  w ork  com ple ted  befo re  en try  
in to  the  p rogram , do  n o t exceed fifteen hours.
In fo rm a tio n  co n cern in g  g ra d u a te  scho larsh ips, fe llow ships, an d  
assistan tsh ips can be  o b ta in ed  e ith e r from  the  D ean  of the  G ra d u a te  
School 01 the  D ean  of the  C ollege of E n g in eerin g .
P rospective can d ida tes  fo r the  degree of M .A ero.E . sh ou ld  app ly  
d irec tly  to  the  D irec to r of the  G ra d u a te  School of A ero n au tica l 
E ng ineering .
THE ENGINEERING LIBRARY
T h e  en g in ee rin g  lib ra ry  is in  C a rp e n te r  H a ll, a m agn ificen t new  
b u ild in g  fin ished  in  1957, a n d  g iven  to C o rn e ll by W a lte r  S. C a rp en te r, 
Jr., C o rn e ll ’10. Its  in v itin g  re a d in g  room s a n d  book  stacks co n ta in  a 
basic a n d  ra p id ly  g ro w in g  co llec tion  of books, period icals, docum ents, 
reports, an d  p am p h le ts  su p p o rtin g  all the  b ran ch es of en g in ee rin g  
ta u g h t in  th e  schools an d  d ep a rtm en ts  of the  College. T h e  resources 
of the  lib ra ry  are  housed  in  a p leasan t a tm o sp h ere  c rea ted  by the  a ttra c ­
tive design of the  b u ild in g , the  co n v en ien t a rra n g e m e n t of its facilities, 
an d  its h andsom e fu rn ish ings. In  a d d itio n  to th e  co n v en tio n a l facilities 
fo r re a d in g  a n d  research , co m fortab le  chairs fo r le isu re ly  read in g , 
in d iv id u a l s tudy  tables, an d  a typ in g  an d  m ic ro tex t re a d in g  room  are 
p rov ided . A  staff of p ro fessional lib ra r ia n s  fu rn ishes reference, b ib lio ­
g rap h ica l, reserve, an d  c irc u la tio n  services.
A  special fea tu re  of the  lib ra ry  in  C a rp e n te r  H a ll is the  B row sing 
R oom . F u rn ish e d  as a club, th is h an d so m e p an e led  ro o m  houses a b o u t 
1500 selected books in  the  fields of the  h u m an itie s  an d  the  social studies. 
I t  is designed  to  p ro v id e  fo r s tu d en ts  an d  facu lty  an  in v itin g  co llection  
of c u ltu ra l rea d in g  in  an  a tm o sp h ere  of le isure, q u ie t, an d  d ign ity .
A llied  an d  su p p o rtin g  lite ra tu re  in  the  basic sciences is to  be fo u n d  
in  the  chem istry  lib rary , the  physics lib ra ry , an d  the  m ath em atics  
lib ra ry . H isto rica l l i te ra tu re  in  a ll th e  sciences is loca ted  in  the  collec­
tions of the  m a in  U n iv ersity  L ib ra ry . T h e  lib ra ry  resources of C o rn e ll 
to ta l m ore  th a n  2 ,0 0 0,000  volum es.
COLLEGE REQUIREMENTS
B accalau reate  degrees are  con ferred  on  can d ida tes  w ho have fu lfilled  
the  fo llow ing  req u irem e n ts :
1. T h e  c an d id a te  m ust have been  in  residence an d  reg is te red  in  the  
C ollege of E n g in eerin g  fo r the  last tw o term s an d  m u st have satisfied 
the  U n iversity  req u irem e n ts  in  m ilita ry  tra in in g  a n d  physical ed u ca tio n  
a n d  fo r the  p ay m en t of tu it io n  a n d  fees.
2. H e  m u st have co m p le ted  to the  sa tisfac tion  of the  facu lty  of the  
C ollege of E n g in ee rin g  all the  subjects a n d  the  elective h o u rs  p rescribed  
in  the  course of study  as o u tlin e d  by th a t  faculty.
3. A  s tu d e n t w ho transfers to  the  C ollege of E n g in eerin g , a fte r  h av ­
in g  sp en t one o r m ore  term s in  a n o th e r  college of C o rn e ll U n iversity  or 
elsew here, m u st confo rm  to  the  req u irem e n ts  of the  class w ith  w hich  
he g raduates.
4. E ach  s tu d e n t in  the  first te rm  of the  fresh m an  year in  the  C ollege 
o l E n g in ee rin g  m u st a t te n d  reg u la rly  th e  lec tu res in  o r ie n ta tio n  for 
s tu d en ts  in  eng ineering .
T h e  College of  Eng ineer ing  reserves the  r ight  to m o d i f y  its curricula  
a n d  specific courses of  ins truct ion,  to al ter the requ i reme nts  for  a d mi s ­
sion or for  graduat ion ,  an d  to change the degrees to be awarded;  such  
changes are appl icable  to e i ther  prospect ive or matr iculated s tud en t s  
at any t ime  the  College may determine.
UNIVERSITY REQUIREMENTS
M ILITARY T R A IN IN G
As a lan d -g ran t in s ti tu tio n  c h a rte red  u n d e r  the  M o rrill A ct of 1862, 
C o rn ell offers courses in  m ilita ry  science w h ich  in c lu d e  a ll b ran ch es 
of the  service (A rm y, N avy, A ir Force, a n d  M arines). Successful com ­
p le tio n  of such  courses an d  rece ip t of a b acca lau rea te  degree q u a lify  a 
m ale  s tu d e n t fo r a com m ission in  the  R e g u la r o r R eserve c o m p o n e n t of 
the  a p p ro p r ia te  service.
P a rtic ip a tio n  in  m ilita ry  tra in in g  d u r in g  the  first fo u r  term s is 
m a n d a to ry  fo r all physically  qu alified  u n d e rg ra d u a te  m en  w ho  are  
U n ite d  States citizens. Satisfactory  com ple tion  of the  basic course in  
m ilita ry  science an d  tactics, a ir  science, o r n av a l science fulfills th is 
re q u ire m e n t. (See also th e  A n n o u n c e m e n t  of  the  I n d e p e n d e n t  Divi sions  
an d  D e p a r t m e n t s .)
F o r a s tu d e n t e n te r in g  w ith  advanced  s tand in g , th e  n u m b e r  of term s 
of m ilita ry  t ra in in g  re q u ire d  is to  be red u ced  by th e  n u m b e r  o f term s 
w hich  he has sa tisfac to rily  com ple ted  (n o t necessarily  in c lu d in g  m ili­
ta ry  science) in  a college o f recognized  s tand in g . Service in  the  a rm ed  
forces m ay u n d e r  ce rta in  co n d ition s  also satisfy the  m ilita ry  tra in in g  
req u irem e n t.
E n te r in g  s tu d en ts  w ho  have h a d  p rev ious R O T C  tra in in g  in  sec­
o n d a ry  o r m ilita ry  schools are  req u es ted  to o b ta in  D A  F o rm  131 
(S tu d en t’s R eco rd — R O T C ) fro m  the  in s ti tu tio n  prev iously  a tte n d e d  
an d  to  p resen t it to  the  a p p ro p r ia te  m ilita ry  d e p a r tm e n t d u rin g  
reg is tra tio n . (See also page 135 of th is A n n ou n cem en t.)
PHYSICAL EDUCATION
A ll u n d e rg ra d u a te  s tu d en ts  m u st com plete  fo u r term s of w ork, th ree  
ho u rs  a week, in  physical ed u ca tio n . O rd in a rily , th is re q u ire m e n t m u st 
be fu lfilled  in  the  first tw o years of residence; p o stp o n em en ts  a re  to  be 
allow ed on ly  by consen t of the  U n iv ersity  F acu lty  C o m m ittee  on  
R e q u irem en ts  fo r G ra d u a tio n .
E x em p tio n  from  th is  re q u ire m e n t m ay be m ade  by the  co m m ittee  
designated  above, w hen  it is recom m ended  by the  m edical office or
w hen  u n u su a l co n d ition s  of age, residence, o r ou ts ide  responsib ilities  
re q u ire  it.
F o r s tu d en ts  en te r in g  w ith  ad v an ced  s tand in g , the  n u m b e r  of term s 
of physical e d u ca tio n  re q u ire d  is to  be red u ced  by the  n u m b e r of term s 
w hich  the  s tu d e n t has sa tisfac to rily  co m p le ted  (w h e th e r o r n o t physical 
ed u ca tio n  was in c lu d ed  in  h is p ro g ram ) in  a college of recognized 
stand ing .
PAYMENTS TO  TH E UNIVERSITY
F o r in fo rm a tio n  co n cern in g  tu it io n  a n d  o th e r  fees pay ab le  to  the 
U niversity , see the  A n n o u n c e m e n t  o f  General  In for ma t io n .
STUDENT PERSONNEL SERVICES
STU DEN T PERSONNEL OFFICE
T h e  adm ission  of new  stu d en ts , the  a d m in is tra tio n  of scholarsh ips 
in  the  C ollege of E n g in ee rin g , a n d  the  p lacem en t of g rad u a tes  are 
activ ities of the  C ollege w h ich  are  c o o rd in a ted  in  the  S tu d e n t P e r­
sonnel Office. T h e  P ersonnel Office, in  a d d itio n  to  o th e r  facilities, is 
also ava ilab le  a t a ll tim es to  s tu d en ts  w ho  w ish to discuss any q u estio n  
re la tin g  to  th e ir  life  in  the  College.
STU DEN T COUNSELING
In  general, the  co u n se lin g  of s tu d en ts  rests w ith  the  class advisers 
to  w hom  the  s tu d en ts  are  assigned p rim a rily  for assistance in  p la n n in g  
a n d  sch ed u lin g  th e ir  academ ic w ork, b u t  w ho w ill w elcom e s tu d en ts  a t 
any  tim e  to  discuss o th e r  p erso n al m atte rs . In  each  school of the  C o l­
lege, s tu d en ts  are  re fe rred  to the  ch a irm a n  of the  scho larsh ip  com m ittee  
w hen  in  financia l n eed  a n d  to a p la cem e n t adviser fo r assistance in  
v oca tiona l choice an d  p o stg rad u a te  em ploym en t. Also, the  s tu d en ts  
are  free to  co n su lt w ith  the  d ean , d irec tors, d e p a r tm e n t heads, an d  
instru c to rs, n o t only  on  m a tte rs  p e r t in e n t to  th e ir  ed u ca tio n  a n d  fu tu re  
p lans, b u t  also o n  p erso n a l m atte rs . In  ad d itio n , the  U n iv ersity ’s D ean  
of M en a n d  D ean  of W o m en  an d  th e ir  staffs m ay  be  co n su lted  by 
s tu d en ts  reg a rd in g  th e ir  n o nacad em ic  prob lem s. B o th  D eans have 
offices in  E d m u n d  Ezra D ay H all.
HEALTH  SERVICES AND MEDICAL CARE
T h e  h e a lth  services a n d  m edical care of C o rn e ll s tu d en ts  are  cen tered  
in  the  U n iv ersity ’s G a n n e tt  M edica l C lin ic  (o u t-p a tien t d e p a rtm e n t)  
an d  in  the  C o rn e ll In firm ary  (hosp ita l). S tu d en ts  m ay co n su lt a physi­
cian  a t  the  C lin ic  w henever need  arises an d  receive tre a tm e n t in  cases 
th a t  do  n o t re q u ire  h o sp ita liza tio n . I f  h o sp ita l care is in d ica ted , the  
s tu d e n t is req u es ted  to  e n te r  the  In firm ary . F o r  d e ta ils  of the  h e a lth  an d
m edical services covered by the  s tu d e n t’s C ollege a n d  U n iversity  
G en era l Fee, see the  A n n o u n c e m e n t  of  General  In fo r m a t io n .  O n  a 
v o lu n ta ry  basis, in su ran ce  is av a ilab le  to  su p p lem en t th e  services p ro ­
v ided  by th e  G en era l Fee; in fo rm a tio n  a b o u t such  in su ran ce  m ay be 
o b ta in e d  a t the  G a n n e tt  M ed ica l C lin ic .
ASSISTANCE TO  FOREIGN STUDENTS
T h e  U n iv ersity  has a F o re ign  S tu d en t Office h ead ed  by a D irec to r 
w hose d u ty  is to look  a f te r  the  w elfare  o f a ll s tu d en ts  from  o th e r  
cou n tries . Fie m ay be consu lted  on  p erso n a l p rob lem s, social questions, 
o r any  o th e r  m a tte r  in  w hich  he m ay be h e lp fu l. H is office is in  E d m u n d  
Ezra D ay H a ll. I t  is suggested  th a t a ll fo re ign  s tu d en ts  w rite  h im  befo re 
com ing  to  I th a c a  o r call o n  h im  im m ed ia te ly  u p o n  arriv a l.
FRESHMAN O R IEN TA T IO N
A  series of o rie n ta tio n  lec tu res is g iven  to  s tu d en ts  in  the  fa ll te rm  
of the  fresh m an  year in  the  C ollege of E n g in ee rin g . T h e ir  p rim ary  p u r ­
pose is to  a c q u a in t the  s tu d e n t w ith  th e  scope of each  o f the  m a jo r 
fields of en g in ee rin g  an d  w ith  the  o p p o rtu n itie s  a n d  the  resp o n sib ilitie s  
of m em bers of the  en g in ee rin g  professions.
SCHOLARSHIPS, PRIZES, AND FINANCIAL AID
SCHOLARSHIPS FOR FRESHMEN
In fo rm a tio n  a b o u t scho larsh ips o pen  to  e n te r in g  s tu d en ts  in  any  
u n d e rg ra d u a te  d iv ision  of the  U n iv ersity  a n d  a p p lic a tio n  b lank s m ay 
be o b ta in e d  from  the  Scho larsh ip  Secretary, Office of A dm issions, 
E d m u n d  E zra D ay H a ll. T h e  scho larsh ips described  below  are  ava ilab le  
only  to  s tu d en ts  en te r in g  the  C ollege o f E n g in eerin g .
A M E R I C A N  S O C I E T Y  F O R  M E T A L S  S C H O L A R S H I P .  . .  E s tab ­
lished  by the  N a tio n a l Society fo r M etals F o u n d a tio n  fo r e d u ca tio n  
an d  research . N o rm a lly  aw ard ed  to  an  e n te r in g  fresh m an  o r u p p e r ­
classm an in  m e ta llu rg ica l en g ineering . T e n u re  one year. A w ard , $500.
C H A R L E S  R .  A R M I N G T O N  S C H O L A R S H I P S  I N  E N G I N E E R I N G  
. . . G ift of M r. an d  M rs. R . Q. A rm in g to n , in  m em ory  of th e ir  son w ho 
was a s tu d e n t in  the  Schoof of M echan ica l E n g in ee rin g  a t th e  tim e  of 
h is d e a th  in  1956. O p en  to  m en  s tu d en ts  in  any  b ra n c h  of eng ineering . 
O n e  scho larsh ip  a n n u a lly  w ith  a n n u a l s tip e n d  u p  to $2000. T e n u re , n o t 
lim ited . Selection  based  o n  b a lan ce  of academ ic  a n d  e x tra c u rr ic u la r  
in terests  w ith  o u ts ta n d in g  p erso n al charac teristics.
J O H N  H E N R Y  B A R R  S C H O L A R S H I P . .  .G if t  of M rs. M abel R. 
B arr, fo r a deserv ing  s tu d e n t to  be chosen by the  U n iv ersity  fro m  recom ­
m e n d a tio n s  of the  C orne ll C lu b  of the  L eh ig h  Valley. A n n u a l aw ard, 
u p  to  $2000. T e n u re  n o t lim ited .
L A W R E N C E  D. B E L L  M E M O R I A L  S C H O L A R S H I P .  . .E stab lish ed  
by the  Bell F o u n d a tio n , Inc. O p en  to m en  o r w om en  e n te rin g  any 
b ra n c h  of en g ineering . O ne o r m ore  aw ards w ith  a n n u a l s tip en d  u p  to 
$1250. T e n u re , n o t lim ited . Selection  based o n  scho larsh ip , lead ersh ip  
q u a litie s, a n d  financia l need .
E D W A R D  P. B U R R E L L  S C H O L A R S H I P S . . .G if t  u n d e r  the  w ill of 
K a th e rin e  W . B u rre ll, in  m em ory  of h e r  h u sb an d . O p en  to m en  an d  
w om en en te rin g  any d iv ision  of the  C ollege of E n g in eerin g . A w ard , u p  
to $800 for freshm en  year only. N eed  is an  im p o rta n t  fac to r in  selecting  
the  w inners.
W I L L I S  H .  C A R R I E R  S C H O L A R S H I P . . .E stab lish ed  by the  C a rrie r  
F o u n d a tio n , Inc. O p en  to en te r in g  s tu d en ts  in  the  School of M echan ­
ical E n g in eerin g . A n n u a l aw ard , $750. T e n u re , n o t lim ited . Selection  
is based o n  scholastic p rom ise  a n d  financia l need.
G E N E R A L  M O T O R S  C O L L E G E  S C H O L A R S H I P .  . . E stab lished  
1957 by the  G en era l M otors C o rp o ra tio n . A vailab le  to  m en  o r w om en 
w ho are  citizens of the  U n ite d  States e n te r in g  the  C ollege of E n g i­
neering . O n e  scho larsh ip  a n n u a lly  w ith  s tip e n d  of fro m  $200 to  $2000 
d e p en d in g  u p o n  need . T e n u re , u n lim ite d . Selection  based u p o n  o u t­
s ta n d in g  academ ic prom ise , g en era l charac te r , a n d  financ ia l need .
I N L A N D  S T E E L  F O U N D A T I O N  S C H O L A R S H I P S . .  .E stab lish ed  
by the  In la n d  Steel F o u n d a tio n . A n n u a l aw ard , $1500. T e n u re , n o t 
lim ited . Selection  is based  o n  scholastic a tta in m e n t, p erso n a l ch a rac te r­
istics, an d  financia l need . S um m er em plo y m en t m ay be offered to 
re c ip ie n t by  the  In la n d  Steel C om pany. (N o t av a ilab le  in  1960-1961.)
M A R T I N  J. I N S U L L  S C H O L A R S H I P .  . .G if t  of h is w ife, M rs. V ir­
g in ia  In su ll. O p en  to  m en  en te rin g  the  C ollege of E n g in eerin g . A n n u a l 
aw ard , $1500. T e n u re , n o t lim ited . F u r th e r  p rov isions as fo r the 
M cM ullen  R eg io n a l Scholarsh ips (see below ), excep t th a t  financia l 
need is an  essen tial c rite rion .
L O C K H E E D  N A T I O N A L  E N G I N E E R I N G  S C H O L A R S H I P .  . . 
E stab lished  by the  L ockheed  L ead ersh ip  F u n d . O p en  to  e n te r in g  s tu ­
den ts  in  the  C ollege of E n g in eerin g . A n n u a l aw ard , tu i t io n  a n d  fees 
p lu s  $500. T e n u re , u n lim ite d . O n e  aw ard  each  year to  a s tu d e n t w ho  
is in  a field of en g in ee rin g  ap p licab le  to  the  a irc ra f t in d u s try  an d  
w hose to ta l persona l q u a litie s  can  be expected  u p o n  g ra d u a tio n  to 
offer a sign ifican t c o n tr ib u tio n  to  the  a irc ra f t industry .
J O H N  M c M U L L E N  R E G I O N A L  S C H O L A R S H I P S . .  .G if t  u n d e r  
the  w ill of J o h n  M cM ullen . O p en  to  m en  e n te r in g  any  d iv ision  of the
College of E n g in eerin g . A n n u a l aw ard , u p  to  $1425. T e n u re , n o t 
lim ited . F ifty  o r m ore  scholarsh ips aw ard ed  a n n u a lly . A p p lican ts  w ill 
be selected o n  the  basis of h ig h  scholastic  ach iev em ent a n d  o th e r  
in d ica tio n s  of q u a litie s  likely  to p ro d u c e  lead ersh ip  in  eng ineering . 
A lth o u g h  financia l need  is n o t a fac to r in  selecting  the  w inners, fu ll 
co n s id era tio n  w ill be given to  n eed  in  fix ing stipends.
O W E N S - I L L I N O I S  S C H O L A R S H I P .  . .E stab lish ed  by O w ens-Illinois. 
O p en  to  m en. A n n u a l aw ard , tu i t io n  a n d  fees p lu s  $125 fo r books an d  
supp lies in the  freshm an  year an d  $100 a n n u a lly  th e rea fte r. T e n u re , 
n o t lim ited . Selection  w ill be based  o n  scholastic ach ievem ent, p e rso n ­
ality , a n d  financia l need . S um m er em plo y m en t m ay be  offered by 
O w ens-Illinois.
P R O C T E R  A N D  G A M B L E  S C H O L A R S H I P S .  . .E stab lish ed  by the 
P roc te r a n d  G am ble  C om pany. O p e n  to  m en  o r  w om en  e n te rin g  the  
C ollege o f E n g in eerin g . A n n u a l aw ard , $1540, covering  tu it io n , fees, 
books, a n d  supp lies. T e n u re , u n lim ite d . Selection  based  o n  academ ic 
ach ievem ent, ch arac ter , a n d  financia l need.
A L F R E D  P. S L O A N  N A T I O N A L  S C H O L A R S H I P S .  . . E stab lished  
by the  A lfred  P. S loan F o u n d a tio n . O p en  to  m en  e n te r in g  any  d iv is ion  
of the  C ollege of E n g in eerin g . A n n u a l aw ard  varies fro m  a p rize  schol­
a rsh ip  of $ 2 0 0  to as m u c h  as $2 0 0 0 , d ep e n d in g  u p o n  financia l need . 
T e n u re , n o t lim ited . N in e  scho larsh ips aw ard ed  a n n u a lly . A p p lican ts  
w ill be selected o n  th e  basis of h ig h  ch arac te r, so u n d  p erso n a lity , le ad ­
e rsh ip  p o te n tia l, an d  p ro fessional prom ise.
S O L V A Y  S C H O L A R S H I P . .  . E stab lished  by the  Solvay Process D iv i­
sion  of A llied  C hem ical a n d  D ye C o rp o ra tio n . O p e n  to  an  en te r in g  
s tu d e n t o r u p perc lassm an  in  chem ica l en g in ee rin g . A w ard , $1000. 
T e n u re , one year. Selection  w ill be based u p o n  scho larsh ip , personality , 
an d  financiaf need . (N o t ava ilab le  in  1959-1960.)
JE S S E L S T U A R T  W H Y T E  S C H O L A R S H I P .  . . G ift of M rs. A n n a  
Jessel W h y te  in  m em ory  of h e r  son. O p en  to  e n te r in g  s tu d en ts  in  
the  Sibley School of M echan ical E n g in eerin g . A n n u a l aw ard , $1000. 
T e n u re , n o t lim ited . P reference w ill be g iven  to  res id en ts  of I llin o is , 
Iow a, M ich igan , M inneso ta , an d  W isconsin . F u r th e r  p rov isions as fo r 
M cM ullen  R eg io n al Scholarships.
SCHOLARSHIPS AND GRANTS-IN-AID  
FOR UPPERCLASSMEN
S tu d en ts  in  th e ir  sophom ore  year a n d  beyond  m ay  ap p ly  fo r financia l 
assistance th ro u g h  the  Office of F in an c ia l A ids, E d m u n d  Ezra D ay H all.
A w ards are  o f tw o g en era l types: (1) those fo r w h ich  th e  p rin c ip a l 
q u a lifica tio n  is financia l need , an d  (2 ) those fo r w h ich  o u ts ta n d in g  scho­
lastic  ach ievem ent is the  ch ief c rite rio n . In  the  first category  a re  scho lar­
ships w h ich  are  essen tially  g ran ts-in -a id  a n d  w h ich  have v a riab le  sti­
pends u p  to  fu ll tu i t io n  in  any  year. E lig ib ility  ex ten ds to  any  s tu d en t 
n o t on  scholastic p ro b a tio n .
T h e  second category  of aw ards, based  o n  h ig h  scholastic an d  o th e r 
a tta in m en ts , consists of (1) a lim ite d  n u m b e r  of scholarsh ips sponsored  
by in d u s tr ia l com panies, m ostly  fo r s tu d en ts  in  th e ir  last tw o years of 
study, an d  (2 ) such  vacancies as m ay occur in  scho larsh ips of th is type 
u sua lly  aw arded  to  en te rin g  s tu d en ts  an d  su b jec t to  renew al.
Below  are  the  scho larsh ips sponsored  by in d u s tr ia l  com pan ies an d  
fou n da tio n s.
A L L E G H E N Y  L U D L U M  S C H O L A R S H I P .  . .E stab lish ed  by the  A lle­
gheny  L u d lu m  Steel C o rp o ra tio n . A w ard , $500. T e n u re , th ree  years. 
A w arded  a n n u a lly  to  a s tu d e n t in  chem ica l o r m e ta llu rg ica l en g in ee r­
ing, n o rm ally  to  a s tu d e n t in  m e ta llu rg ica l en g ineering , w ith  p rim ary  
co n sid era tio n  for academ ic record , p rom ise  of ab ility , a n d  success in  his 
field of study. N eed  is a secondary  factor.
T H E  A M E R I C A N  B R A K E  S H O E  S C H O L A R S H I P .  . .E stab lish ed  by 
the  A m erican  B rake Shoe C om pany. O p en  to  ju n io rs  a n d  sen iors o r 
fifth  year s tu d en ts  in  m echan ica l, chem ical, o r  m e ta llu rg ica l en g in ee r­
ing . T h re e  scholarsh ips of $1025 each  to  be  aw arded  a n n u a lly . R enew ­
ab le  to  s tu d en ts  in  good  s tand in g . (N o aw ard  in  1959-1960.)
C H A R L E S  R.  A R M I N G T O N  P R I Z E  S C H O L A R S H I P  I N  E N G I ­
N E E R I N G .  . .G if t  of M r. an d  M rs. R . Q . A rm in g to n , in  m em ory  of 
th e ir  son w ho  was a s tu d e n t in  th e  School of M echan ica l E n g in ee rin g  
a t the  tim e of h is d e a th  in  1956. O n e  scho larsh ip  a n n u a lly  to  a s tu d e n t 
en te r in g  h is fo u r th  year in  any  b ra n c h  of en g in ee rin g  w ith  a n n u a l 
s tip en d  of $500 o r m o re  d ep e n d in g  u p o n  need . T e n u re , tw o years. 
R ec ip ien ts  w ill be s tu d en ts  w ho  in  th e ir  first th ree  years o f college 
have d em o n stra ted  o u ts ta n d in g  q u a litie s  of perso n a lity , n o ta b ly  sports­
m a n sh ip  of a h ig h  o rder.
A S A R C O  S C H O L A R S H I P . . .E stab lish ed  by the  A m erican  Sm elting  
an d  R efin in g  C om pany. O p en  to a fo u r th  o r fifth  year s tu d e n t in  ch em i­
cal, m echan ica l, o r  m e ta llu rg ica l en g in ee rin g . A n n u a l aw ard , $500. 
Selection  based  o n  scholastic ach iev em ent an d  lead ersh ip  p o te n tia l.
B E N D I X  A V I A T I O N  H O N O R S  S C H O L A R S H I P  I N  S C I E N C E  
A N D  E N G I N E E R I N G . . .E stab lish ed  in  1957 by the  B end ix  A v ia tion  
C o rp o ra tio n . O p en  to  a sen io r w ho  is o u ts ta n d in g  in  scho larsh ip , 
ab ility , charac te r, an d  prom ise, s tu d y in g  in  a field o f in te re s t to  the  
C o rp o ra tio n , an d  w ho is a U.S. citizen. A n n u a l aw ard , $1,425.
B L O N D E R - T O N G U E  F O U N D A T I O N  A W A R D .  . .E stab lish ed  in  
1957 by the  B lo n d e r-T o n g u e  F o u n d a tio n . A  p rize  scho larsh ip  of $250
to  be p resen ted  a n n u a lly  to  a s tu d e n t e n te r in g  h is fifth  year in  recog­
n it io n  of h ig h  scholastic a t ta in m e n t in  the  d em o n s tra tio n  of o u ts ta n d ­
ing  p o te n tia l in  the  fields of ra d io  a n d  telev ision  (electronics). F in an c ia l 
need  is n o t a factor.
C H E M S T R A N D  S C H O L A R S H I P . . .E stab lish ed  in  1958 by the  
C h em stran d  C o rp o ra tio n . O p en  to  a sen io r in  chem ica l en g in ee rin g  
w ho is a su p e rio r s tu d e n t a n d  a U.S. citizen. A n n u a l aw ard , $500.
D O W  C H E M I C A L  C O M P A N Y  S C H O L A R S H I P S .  . . E stab lish ed  by 
the  D ow  C hem ical C om pany. A w ard , $1000. O n e  sch o larsh ip  to  be 
aw ard ed  a n n u a lly  an d  ren ew ab le  for the  fifth  year to  a s tu d e n t in  
chem ical eng ineering . O n e  o th e r  scho larsh ip , w ith  a te n u re  of one year 
an d  a s tip en d  of $500, w ill be aw ard ed  a n n u a lly  to  an  u p pe rc lassm an  
in  m e ta llu rg ica l en g inee ring .
D R A V O  C O R P O R A T I O N  S C H O L A R S H I P S .  . . E stab lish ed  by the  
D ravo  C o rp o ra tio n . O p en  to  fo u r th  year s tu d en ts  in  civil, e lectrical, o r 
m echan ica l eng ineering . O n e  new  aw ard  of $1000 a n n u a lly ; m ay  be 
renew ed  for fifth  year. Selections based  o n  scholastic  ab ility , need , an d  
p erso n al characteristics.
F O U N D R Y  E D U C A T I O N A L  F O U N D A T I O N  S C H O L A R S H I P S .  . . 
O p en  to  a ll s tu d en ts  (except freshm en) in  m e ta llu rg ica l a n d  m e ch an ­
ical en g in ee rin g  w ho  are  in te re sted  in  p re p a rin g  them selves fo r p ro ­
fessional en g in ee rin g  w ork  in  the  fo u n d ry  ind u strie s. A n n u a l aw ard , u p  
to  $600. T e n u re , o n e  o r m o re  years. A w ard ed  o n  the  basis of lead ersh ip , 
financia l need , scholastic s tand in g , an d  in te re s t in  fo u n d ry  w ork.
I -T-E  F O U N D A T I O N  S C H O L A R S H I P  A W A R D .  . .E stab lish ed  in 
m em ory  of the  fou n de rs  of th e  B u llD og  E lectric  P rod u c ts  C om pany. 
O p en  to th ird  year s tu d en ts  in  the  School o f E lec trica l E n g in eerin g  
w ho  are  in te re sted  in  the  co n tro l a n d  d is tr ib u tio n  o f e lec tric  energy. 
O ne  sch o larsh ip  a n n u a lly  in  the  a m o u n t o f $700, su b jec t to  renew al.
M O N S A N T O  S C H O L A R S H I P . . .E stab lish ed  by the  M on san to  
C hem ical C om pany. O p en  to  seniors in  the  School of M ech an ica l E n g i­
n ee rin g  an d  fifth  year s tu d en ts  in  th e  School of C hem ical an d  M eta l­
lu rg ica l E n g in eerin g . A w ard  based  u p o n  academ ic s ta n d in g , in te re s t in 
chem istry , a n d  p ro b a b ility  of success. F in a n c ia l n eed  n o t considered. 
A n n u a l aw ard , $700.
T H E  S C O T T  A W A R D  A T  C O R N E L L .  . .E stab lish ed  by th e  Scott 
P a p e r C om pany. O n e  sch o la rsh ip  aw ard ed  a n n u a lly  to  an  o u ts ta n d in g  
fo u rth  year s tu d e n t in  m echan ica l e n g in ee rin g  w ho  in ten d s  to  follow  
a n  in d u s tr ia l career. T e n u re , tw o years. A w ard , $500 to  $1000, d e p e n d ­
ing  u p o n  need . T h e  rec ip ie n t m u st have d em o n s tra ted  those  h ig h  
q u a litie s  of in te llec t, personality , a n d  physical v igor associated  w ith  
the  R hodes Scholars.
T H E  T R A N E  C O M P A N Y  S C H O L A R S H I P .  . . E stab lished  by the  
T ra n e  C om pany  of L a  Crosse, W isconsin . O p en  to  seniors in  m e ch an ­
ical en g in ee rin g  w ith  special in te re st in  a ir  co n d itio n in g , re frig e ra tio n , 
o r h e a t transfer. A n n u a l aw ard , $1000. Selection  to  be based  on  scho­
lastic a t ta in m e n t, need , a n d  lead ersh ip  p o te n tia l.
W E S T E R N  E L E C T R I C  S C H O L A R S H I P S .  . .E stab lish ed  by the  W est­
e rn  E lectric  C om pany. O p en  to  s tu d en ts  in  any  d iv ision  of the  College 
of E n g in eerin g . T h re e  scholarsh ips w ith  a n n u a l aw ard  u p  to  $800 to 
be ap p lied  ag a in st the  cost of tu itio n , fees, a n d  books. T e n u re , one 
year; m ay be renew ed. Selection  based u p o n  need  an d  a b ility  in  fields 
of study  re la te d  to  the  C o m p an y ’s opera tions.
W E S T I N G H O U S E  A I R  A R M  D I V I S I O N  S C H O L A R S H I P .  . .E s ta b ­
lished  in  1956 by the  W estinghouse  E lec tric  C o rp o ra tio n . A w ard , $500. 
O ne scho larsh ip  a n n u a lly  to  a th ird  year s tu d e n t in  e lectrica l o r 
m echan ica l en g in ee rin g  o r en g in ee rin g  physics s ta n d in g  in  the  top  
th ird  of h is class. T e n u re , th ree  years.
W Y M A N - G O R D O N  S C H O L A R S H I P . . .E stab lish ed  by the  W ym an- 
G o rd on  C om pany. O n e  aw ard  of $1425 a n n u a lly  to  a fifth  year s tu d e n t 
in  m echan ica l o r m e ta llu rg ica l eng ineering .
LOANS
T h e  U n iversity  m a in ta in s  su b s tan tia l loan  funds fro m  w h ich  s tu ­
den ts  m ay borrow  a fte r they have been  in  residence for tw o term s an d  
p ro v id ed  they  are  in  good stand in g . L oans b ear n o  in te re s t w h ile  the 
s tu d e n t is in  the  U niversity , an d  usua lly  n o t m ore  th a n  4 p e r cent 
a n n u a lly  a fte r he leaves u n ti l  rep ay m en t is m ade. A p p lica tion s  for 
loans sh ou ld  be m ade  th ro u g h  the  Office of F in an c ia l A ids, E d m u n d  
Ezra D ay H all.
PART-TIM E EMPLOYMENT
S tuden ts w ish ing  to  e a rn  a p a r t  of th e ir  liv in g  expenses by w ork in g  
on o r n e a r the  cam pus d u r in g  the  school year shou ld  ap p ly  in  advance 
of reg is tra tio n  to  the  Office of F in a n c ia l A ids, E d m u n d  E zra D ay H all. 
F reshm en  are  advised  to m eet th e ir  first year expenses by o th e r  m eans 
if possible, u n ti l  by experience  they  have le a rn e d  how  m u ch  tim e they 
w ill have av a ilab le  to devo te  to  such em ploym en t.
PRIZES
C ornell U n iversity  has a considerab le  n u m b e r of funds g iven  for the 
en d o w m en t of prizes to  be aw arded  an n u a lly . Som e o f these prizes are 
open  to  co m p e titio n  by any  s tu d en ts  in  the  U n iversity . T h e  p u b lic a tio n , 
Prize Compet i t ions ,  d escrib in g  th e  prizes an d  the  n a tu re  of the  co m p eti­
tions, w ill be m a iled  o n  req u es t addressed  to  C o rn e ll U n iversity  
A n n ou n cem en ts, E d m u n d  Ezra D ay H a ll. Prizes o p en  to  co m p etitio n  
p a rtic u la r ly  by s tu d en ts  of the  C ollege of E n g in ee rin g  are:
T H E  A M E R I C A N  S O C I E T Y  O F  T E S T I N G  M A T E R I A L S  P R IZ E S ,  
consisting  of six one-year m em bersh ips  in  the  Society, a re  aw ard ed  
to  s tu d en ts  in  the  C ollege of E n g in ee rin g  for the  h ig h est scholastic 
average in  m a te ria ls .
T H E  A M E R I C A N  I N S T I T U T E  OF C H E M I C A L  E N G I N E E R S  
P R I Z E  is a badge aw arded  by the  School of C hem ical E n g in ee rin g  to  a 
ju n io r  in  chem ical en g in ee rin g  fo r the  best scholastic reco rd  a t the  
en d  of the  fo u r th  term .
T H E  C H A R L E S  L E E  C R A N D A L L  P R I Z E S ,  fo u n d e d  in  1916 by 
a lu m n i of the  School of C ivil E n g in eerin g . T h e  prizes o f $75, $50, $35, 
a n d  $ 2 0  a re  aw arded  each  year by  a co m m ittee  a p p o in te d  by  the  
D irec to r of the  School of C ivil E n g in ee rin g  fo r the  best p ap ers  w ritte n  
by seniors o r ju n io rs  in  th a t  Schoof o n  su ita b le  subjects, p ro v id ed  th a t  
b o th  the  substance  an d  the  w ritte n  form  of the  p ap ers  su b m itte d  show 
rea l m erit. T h e  prizes w ere estab lished  to en co u rag e  o rig in a l research , 
to  s tim u la te  in te re st in  m a tte rs  of p u b lic  concern , a n d  to in sp ire  in  the  
s tu d en ts  a n  a p p re c ia tio n  of the  o p p o rtu n itie s  w h ich  th e  p ro fession  of 
civil en g in ee rin g  offers them  to  serve th e ir  fellow  m en  as in te llig e n t 
a n d  p u b lic -sp irited  citizens. P apers  m u st be su b m itte d  to  th e  D irec to r 
o f th e  School of C iv il E n g in ee rin g  o n  o r befo re  M arch  15 o f each  year.
T H E  F U E R T E S  M E D A L S ,  estab lished  by the  la te  Professor E. A. 
F u ertes. T h e  en d o w m en t p rov ides fo r tw o go ld  m edals. O ne  is aw arded  
a n n u a lly  by the  facu lty  to  th a t  s tu d e n t of the  School o f C ivil E n g i­
n e e rin g  w ho  is fo u n d  a t  th e  en d  o f the  first te rm  of h is sen io r y ear to  
have m a in ta in e d  the  h ighest degree of scho larsh ip  in  the  sub jects  o f th is 
course, p ro v id ed  he  has b een  in  a tte n d a n c e  a t  th e  U n iv ersity  fo r a t 
least tw o years. T h e  o th e r  is aw ard ed  a n n u a lly  by the  facu lty  to  a 
g ra d u a te  of the  School of C ivil E n g in ee rin g  o r the  re c ip ie n t o f a g ra d u ­
ate degree w ith  m a jo r  in  civil en g in ee rin g  w ho has w ritte n  a m e rito rio u s  
p a p e r  u p o n  som e en g in ee rin g  su b jec t te n d in g  to  advance the  scientific 
o r p rac tica l in terests  o f th e  profession  of the  civil eng ineer. I t  is desired  
th a t  p ap ers  be p resen ted  on  o r befo re  A p ril 15. I f  a p a p e r  is p resen ted  
in  p r in te d  form , i t  w ill n o t be received  if i t  has b een  p r in te d  e a rlie r  
th a n  the  n e x t p reced in g  A p ril 15. N e ith e r  m eda l is aw ard ed  unless 
it  appears to  the  facu lty  of the  School of C ivil E n g in ee rin g  th a t  the re  
is a c an d id a te  o f sufficient m e rit to  e n title  h im  to  such  d is tin c tio n .
T H E  F U E R T E S  M E M O R I A L  P R I Z E  I N  P U B L I C  S P E A K I N G ,  
fo u n d e d  by the  la te  C harles H . B aker, a g ra d u a te  of the  School of C ivil
E n g in eerin g  o f th e  class of 1886. T h re e  prizes, one  of $100, one of $40, 
a n d  one of $20, are  offered a n n u a lly  to  all s tu d en ts  of the  Colleges of 
E n g in ee rin g  an d  A rch ite c tu re  w ho a re  in  th e  fifth  te rm  o r beyond , for 
p roficiency in  p u b fic  speaking.
T H E  H A M I L T O N  A W A R D .  . .A  su itab ly  engraved  H a m ilto n  w atch  
an d  le tte r  of co m m en d a tio n  is aw arded  a n n u a lly  to  the  sen io r in  en g i­
n ee rin g  w ho  has m ost successfully co m b in ed  proficiency  in  h is m a jo r 
field of study  w ith  ach ievem ents, e ith e r  academ ic, ex tra c u rr ic u la r , o r  a 
co m b in a tio n  of bo th , in  the  social sciences an d  h u m an itie s .
T H E  I N S T I T U T E  OF A E R O N A U T I C A L  S C I E N C E S  P R I Z E .  . .T h e  
“S tu d en t B ran ch  Scholastic A w ard ” of th e  In s ti tu te  of A ero n au tica l 
Sciences is p resen ted  a n n u a lly  to the  M .A ero.E . c an d id a te  w ho  a tta in s  
the  best scholastic reco rd  for th a t  academ ic year. T h e  aw ard  consists 
of a certificate  a n d  a tw o-year free techn icaf m em b ersh ip  in  the  
In stitu te .
S I B L E Y  P R I Z E S .  . .U n d e r  a g ift of H ira m  Sibley, m ade in  1884, the  
sum  of $ 1 0 0  is aw arded  a n n u a lly  in  several prizes to  fifth  year s tu d en ts  
in  m echan ica l en g in ee rin g  an d  e lec trica l eng ineering , eq u a lly  d is­
tr ib u te d , w ho have received  the  h ighest average in  the  p reced in g  
fo u r years.
T H E  S I L E N T  H O I S T  A N D  C R A N E  C O M P A N Y  M A T E R I A L S  
H A N D L I N G  P R I Z E S  of $125 an d  $75, estab lished  in  1950 by the  
W u n sch  F o u n d a tio n , are  aw arded  each  year fo r the  best o rig in a l p apers 
on  the  su b jec t of m a te ria ls  h a n d lin g . T h is  con test is op en  to u n d e r ­
g ra d u a te  an d  g ra d u a te  s tu d en ts  o f the  C ollege of E ng ineering .
T H E  ].  G. W H I T E  P R I Z E S  I N  S P A N I S H . . .T h ro u g h  the  generosity  
of Jam es G ilb e rt W h ite  (Ph.D ., C orne ll, ’85), th ree  prizes, estab lished  in  
1914, each  of the  v a lue  of $100, are  offered an n u a lly . O n e  o f the  th ree , 
w h ich  is aw arded  to  an  E nglish-speak ing  s tu d e n t fo r p roficiency in  
Spanish, is o p en  to m em bers of th e  ju n io r  an d  sen io r classes in  the  C ol­
lege of E n g in ee rin g  w ho  a re  can d id a tes  fo r th e ir  first degree. N o  
can d id a te  is e lig ib le  unless he  has co m p le ted  successfully tw o term s of 
w ork  in  S pan ish  a t C o rne ll U niversity .
GRADUATE SCHOLARSHIPS AND FELLOWSHIPS
G ra d u a te  s tu d en ts  w hose m a jo r  subjects are  in  the  v ario us b ran ch es 
of en g in ee rin g  a n d  w ho w ish to  be can d ida tes  fo r scho larsh ip  o r fellow ­
sh ip  a id  sh ou ld  consu lt the  A n n o u n c e m e n t  o f  the Graduate  School  and  
m ake ap p lic a tio n  to  the  D ean  of the  G ra d u a te  School. T h o se  w ho 
are  can d ida tes  fo r the  degree of M .A ero.E . sh o u ld  ap p ly  to the  D irecto r 
of the  G ra d u a te  School of A ero n au tica l E ng ineering .
STUDENT HONORS AND ACTIVITIES
DEAN’S H O NO R LIST
S tu d en ts  of the  C ollege of E n g in ee rin g  w hose w eig h ted  average in 
th e ir  stud ies is 85 p e r  cen t o r b e tte r  are  in c lu d ed  a n n u a lly  in  an  H o n o r 
L ist com piled  for the  D ean . T h e  h o n o r  s tu d en ts  com prise a p p ro x i­
m ate ly  the  h ighest te n th  of a ll the  s tu d en ts  en ro lled  in  the  C ollege.
STU D EN T ACTIVITIES
S tuden ts of the  C ollege of E n g in ee rin g  find m any  o p p o rtu n it ie s  for 
engag ing  in  w holesom e activ ities o u ts id e  th e ir  re g u la r  du ties , a n d  even 
ou ts ide  the  C ollege, in com pany  w ith  o th e r  m em bers of the  U n iversity  
com m unity . W ith in  the  C ollege som e find co n g en ia l o c cu p a tio n  in  
h e lp in g  to carry  o n  the  s tu d e n t b ranches of the  n a tio n a l en g in ee rin g  
societies, o r  in  m em b ersh ip  in  n a tio n a l o r local h o n o r  societies, w h ich  
in c lu d e  T a n  B eta Pi, P h i K ap p a  Phi, S igm a X i, P i T a n  Sigm a, Chi 
E psilon , R o d  an d  Bob, P y ram id , A tm os, K ap p a  T a u  C hi, a n d  E ta  
K ap p a  N u . In  the  U n iv ersity  a t large  th e re  are  s tu d e n t ac tiv ities  of 
a ll sorts— m usical, d ram atic , jo u rn a lis tic , social, an d  a th le tic .
T H E  C O R N E L L  E N G I N E E R ,  a techn ica l jo u rn a l  p u b lish e d  m o n th ly  
th ro u g h o u t th e  academ ic year, is m anaged  an d  e d ite d  by u n d e rg ra d u ­
ates in  the  C ollege of E ng ineering .
ENGINEERING  SOCIETIES
T h e  C ollege of E n g in ee rin g  is closely associated  w ith  th e  local 
sections of the  A m erican  Society of C ivil E ngineers, A m erican  Society 
of M echan ica l E ngineers, A m erican  In s ti tu te  of E lec trica l E ngineers, 
Society of A u to m o tiv e  E ngineers, an d  In s ti tu te  of R a d io  E ngineers, 
m any  of the  m eetings of w h ich  are he ld  o n  th e  cam pus a n d  a re  p a r ­
tic ip a ted  in  by the  m em bers of the  C ollege. T h e  C ollege also m a in ta in s  
active s tu d e n t b ran ch es of these n a tio n a l societies as w ell as of the  
A m erican  In s ti tu te  of C hem ical E ngineers a n d  the  In s ti tu te  of A ero ­
n a u tic a l Sciences. T h e  C o rn e ll M e ta llu rg ic a l Society was fo rm ed  in  
1949 an d  is an  affiliate of the  A m erican  In s ti tu te  o f M in in g  a n d  M e ta l­
lu rg ica l E ngineers.
A  s tu d e n t B ran ch  of the  A m erican  N u c le a r  Society was fo u n d e d  
early  in  1959.
T h e  m eetings of such societies afford  o p p o rtu n itie s  fo r addresses 
by eng ineers of em inence, fo r the  p re se n ta tio n  of p ap ers  by  stu d en ts , 
for d iscussion, o r fo r contests in  p u b lic  speak ing  o n  e n g in ee rin g  su b ­
jects. T h e  School of M echan ical E n g in ee rin g  gives elective c red it h o u rs  
for activ ity  in  the  s tu d e n t b ran ch es of the  A.S.M .E.
____________________________
T^ M I
SCHOOL OF CIVIL ENGINEERING
T H E  P R O F E S S IO N  of civil en g in ee rin g  p e rta in s  to the  design, con­s tru c tio n , an d  m a in ten an ce  of m a jo r bu ild in g s, bridges, dam s, a ir ­ports, thruw ays, railw ays, canals, tun n els , p ip e lin es , etc. A dvanced  civil 
en g in ee rin g  inc lu d es such w ork as the  p la n n in g  a n d  a d m in is tra tio n  of 
systems of tra n sp o rta tio n , flood co n tro l, city m anagem en t, soil an d  
w ate r conservation , resource  d ev elop m en t, a n d  san ita tio n .
A b o u t 20 p e r  cen t of the  g rad u a te s  fro m  civil e n g in ee rin g  serve the 
p u b lic  as federal, sta te , o r city em ployees. T h e  o th e r  80 p e r  cen t are 
w idely d is tr ib u te d  a n d  a re  fo u n d  in  such  em p lo y m en t as p riv a te  
consu lting , co n stru c tio n  m anagem en t, an d  en g in ee rin g  design  for 
en g in ee rin g  o rgan izations. F u tu re  o p p o rtu n itie s  sh ou ld  be excellen t 
because of ex p a n d in g  needs for civil eng ineers an d  the  re la tive ly  sm all 
n u m b e r o f h ig h  school s tu d en ts  w ho  have e lected  th is  field as a 
p rofession since W o rfd  W a r II.
EQUIPMENT
A new  civil en g in ee rin g  b u ild in g , to be occup ied  in the  fall of 1959, 
was given to C ornell by S pencer T . O lin  o f the  class of ’21, an d  has 
been nam ed  H o llis te r  H a ll. T h is  b u ild in g  p rov ides offices for facu lty  
a n d  g ra d u a te  studen ts, p ro je c t room s fo r fifth  year s tu d en ts , lec tu re  
room s, sem in ar-com p u ta tion  room s, design  room s, a n d  an  a u d ito r iu m  
w ith  a capac ity  of 220. A lounge  w ith  an  ad jacen t k itch en  w ill be av a il­
ab le  for social events of the  faculty , s tu d en ts , an d  a lu m n i. In s tru c tio n  
a n d  research  lab o ra to ries  are  p ro v id ed  fo r tra n sp o r ta tio n  eng ineering , 
san ita ry  eng ineering , p h o to g ram m etry  a n d  surveying, soil m echanics, 
s tru c tu ra l m odels, an d  a ir  p h o to  in te rp re ta tio n . T h e  h ydrau lics  d e p a r t­
m e n t w ill c o n tin u e  to  use the  la b o ra to ry  facilities  a t B eebe Lake, a n d  a 
new  h y d rau lic  in s tru c tio n  la b o ra to ry  has b een  ad d ed  in  the  new  
b u ild in g . P rov ision  has also been  m ade  in  the  new  b u ild in g  for the  
m ach in e  shop  w hich  p roduces special e q u ip m e n t fo r research  an d  
in s tru c tio n . A ll of these lab o ra to rie s  are  m o d ern  an d  well eq u ip p ed  
for in s tru c tio n  a n d  research .
A d d itio n a l facilities fo r the  s tru c tu re s  d e p a rtm e n t, in c lu d in g  e q u ip ­
m e n t fo r th ree-d im en sion a l tes ting  o f specim ens o r large s tru c tu ra l 
e lem ents m ade  of any  of the  b u ild in g  m ate ria ls , a re  p ro v id ed  in 
T h u rs to n  H a ll, th e  m echanics an d  m a te ria ls  b u ild in g  ad ja c e n t to the  
new  civil en g in ee rin g  b u ild in g .
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By using a stereo p lo tting  instrum ent 
to project aerial photographs w ith  
colored light, civil engineers make 
topographical maps rapidly and conveniently.
T h e  su rvey ing  e q u ip m e n t is com posed largely  of in s tru m e n ts  recen tly  
pu rchased , in c lu d in g  A m erican  an d  fo reign  designs o f the  m ost m o d ern  
type.
COURSES OF STUDY
T h e  courses of study  offered by the  School of C iv il E n g in ee rin g  lead  
to  the  degree of B achelo r of C ivil E n g in ee rin g  a n d  are  p la n n e d  to 
p ro v id e  fu n d a m e n ta l in s tru c tio n  fo r the  p rac tice  of the  p rofession . T o  
m eet th is  ob jective, the  m a jo r  p o rtio n  of th e  c u rr ic u lu m  is defin ite ly  
p rescribed , b o th  as to tech n ica l c o n te n t a n d  h u m an is tic  stud ies. E ach  
s tu d en t, how ever, is p e rm itte d  to  choose elective courses in  various 
fields w hich  can be p la n n e d  to  in tensify  h is t ra in in g  in  a specific area  
o r to increase h is genera l b ackg round .
CURRICULUM  (B.C.E.)
CONTACT HOURS
T E R M  1 M athem atics 161, A nalytic G eom etry an d  C alculus
Physics 121, In tro d u c to ry  A nalytical Physics I . .  
C hem istry  105, G eneral In o rg an ic  C h e m is try .. . .
English 111, In tro d u c to ry  C ourse .............................  3
E ng ineering  2001, D raw ing  .......................................... 3
T o ta l ..................................................................................  15
T E R M  2 M athem atics 162, A naly tic G eom etry  an d  C alculus
Physics 122, In tro d u c to ry  A naly tical Physics II 
C hem istry 106, G eneral Ino rg an ic  C hem istry  .
E nglish  112, In tro d u c to ry  Course ......................
E ng ineering  2002, D raw ing ....................................
E ng ineering  2111, E lem entary  S u rv e y in g ............... 2
T o ta l .....................................................................................  17
m en ts in  m ilita ry  tra in in g  an d  physical education .
T E R M  3 M athem atics 163, A nalytic G eom etry  an d  Calculus 
Physics 123 o r 125 o r 127, In tro d u c to ry  A nalytical
Physics I I I  ..............................................................
C hem istry  301, O rganic C hem istry ........................... 2
Geology 113, E ng ineering  Geology (or Econom ics
103) ..............................................................................
E ng in eerin g  2113, R ou te  and  A erial Surveying 
E ng ineering  1151, M echanics-Statics ..................
CREDIT LEC. LAB.
HOURS REC. CO M P.
3 3 0
3 3 2> /2
3 2 3
3 0
 . 0 7 >/2
3 3 0
3 3 2'A
3 2 3
3 3 0
3 0 7 Vi
0 5
17
U niversity ’s requ ire-
> 3 3 0
[
3 3 2 i/2
2 0
3 2 5
3 1 5
3 3 0
T ota l 17
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. COM P.
T E R M  4 Physics 124 o r 126 or 128, In tro d u c to ry  A nalytical
Physics IV  .......................................................................  3 3 2y£
C hem istry  402, Physical C hem istry ........................... 2 2 0
Econom ics 103, M odern  Econom ic Society (or
Geology 113) ..................................................................  3 3 0
E ng ineering  2112, A dvanced S u rv e y in g ...........  3 2 2i/£
E ng ineering  1145, A p p lied  M athem atics ................ 3 3 0
E ng ineering  1153, S tren gth  of M aterials ................ 3 3 2 i/2
T o ta l .............................................................................. 17
In  ad d itio n  to  these courses, all sophom ores m u st satisfy th e  U niversity ’s re q u ire ­
m ents in  m ilita ry  tra in in g  an d  physical education .
E ng ineering  2214, Sum m er Survey C am p ......... 5 0 0
T E R M  5 E ng ineering  1134, S treng th  of M aterials ...............  3 3 0
E ng ineering  1152, M echanics-D ynam ics ...............  3 3 0
E ng ineering  2701, E lem entary  S tru c tu ra l Analysis 3 2 2 ^
E ng ineering  2501, M icrobiology in  E ng in eerin g  (or
1241) ...................   3 2 2i/4
E ng ineering  3630, E ng in eerin g  T herm odynam ics 3 3 0
Socio-Econom ic E lective (or Speech 201).........  3 3 0
T o ta l .................................................................................. 18
T E R M  6 E ng in eerin g  4931, E lectrical E ng in eerin g  .............  3 2 2i/j
E ng ineering  2301, F lu id  M echanics ........................  3 3 0
E ng ineering  3642, H ea t Pow er I I  ........................... 2 2 0
E ng ineering  2702, E lem ents of M etal an d  T im b er
S tructures .........................................................................  3 0 7i/j
E ng ineering  1241, M aterials (or 2501) .................... 3 2 2i/<>
P ub lic  Speaking 201 (or Socio-Econom ic Elective) 3 3 0
E ng ineering  2602, T ra n sp o rta tio n  (or 2901) . . . .  3 3 0
T o ta l ..................................................................................  20
T E R M  7 H isto ry  165, Science in  W estern  C iv iliz a tio n ........ 3 3 0
E ng ineering  4932, E lectrical E ng in eerin g  .............  3 2 2 ] /£
E ng ineering  2302, A pp lied  H ydraulics and
H ydrology (or 2502) ...................................................  3 2 2 i/ 2
E ngineering  2704, S tatically  In d e te rm in a te
S tructures (or 2903) .....................................................  3 3 0
E ng in eerin g  2901, C onstruction  M ethods (or 2602) 3 3 0
E ngin eerin g  2725, Soil M echanics (or 2715) . . . .  3 2 2i/ 2
T o ta l ..................................................................................  18
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  8 H istory  166, Science in  W estern  C ivilization  . . . .  3 3 0
E ng ineering  2412, H yd rau lic  E ng in eerin g  (or 2503) 3 3 0
E ng ineering  2715, R einforced  C oncrete D esign (or
2725) ...................................................................................... 3 0 6
E ngineering  2903, Economics of E ng ineering  (or
2704) ...................................................................................... 3 3 0
E ng ineering  2502, W ater Supply  & Sewerage
Systems (or 2302) .............................................................  3 2 2\Z2
E ngineering  2610, H ighw ay E ng ineering  (or 1212) 3 2 2\Z2
T o ta l ..................................................................................  18
T E R M  9 E ng ineering  2902, E ng ineering  Law  (or 2 9 0 4 ) ... 3 3 0
E ng ineering  2503, W a te r an d  W aste  T re a tm e n t
(or 2412) ............................................................................ • 3 2 2y£
E ng ineering  3231, A ccounting (or IL R  293) . . . .  3 2 2i/4
E ng ineering  1212, M aterials L abora to ry  (or 2610) 3 1 5
E ng ineering  2720, F ou n da tio n s .................................  3 2 2\/2
Elective (Free) ................................................................... 3
T o ta l ..................................................................................  18
T E R M  10 E ng ineering  2904, P ub lic  A dm in istra tio n  (or 2902) 3 3 0
In d u s tria l an d  L abor R elations 293, Survey of
In d u s tr ia l an d  L ab or R elations (or 3 2 3 1 ) ............  3 3 0
E ng ineering  2713, S tru c tu ra l D e s ig n .......................... 3 0 6
Electives (Free) ................................................................... 9
T o ta l ..................................................................................... 18
G rand  to ta l for ten  term s: 181 cred it h ou rs in c lu d in g  sum m er survey cam p, b u t
n o t in c lud in g  m ilita ry  tra in in g  o r physical education .
«
COMBINED PROGRAMS
C o m b in ed  P rogram s w ith  L aw  (LL.B .), B usiness a n d  P u b lic  A d m in ­
is tra tio n  (M .B.A. an d  M .P.A .), an d  C ity  an d  R eg io n a l P la n n in g  
(M .R .P .) are  availab le  to  selected s tu d en ts  in  civ il en g in ee rin g . By 
care fu l p la n n in g  the  s tu d e n t m ay com plete  the  re q u ire m e n ts  fo r the  
B.C.E. degree in  the  re g u la r p e rio d  of five years, a n d  fo r the  second 
degree in  one year less th a n  n o rm ally  re q u ire d . A dm ission  to  these 
p rog ram s req u ires  ap p ro v a l of the  tw o schools involved , a n d  d o u b le  
reg is tra tio n  in  the  fifth  year. S tuden ts in te re sted  in  any  of these p ro ­
gram s sh ou ld  co n su lt th e ir  advisers as early  as p rac ticab le  fo r d e ta iled  
in fo rm a tio n .
SPECIAL GRADUATE PROGRAM
Q ualified  s tu d en ts  m ay, by special perm ission , follow  a p ro g ram  
w hich  w ill p e rm it them  to o b ta in  the  M .C.E . degree in  less th a n  one
ex tra  year. T o  m eet the  req u irem e n ts  fo r the  M .C.E. degree, a m in i­
m u m  of 45 sem ester hours of ap p ro v ed  advanced  courses m ust be 
satisfac to rily  com pleted .
S tuden ts w ill be accep ted  in to  the  p ro g ram  a t the  en d  of the  fo u rth  
year, b u t, fo r m a x im u m  flex ib ility  an d  ease of schedu ling , the  decision  
to follow  th is  p ro g ram  sh ou ld  be m ade  as early  as possible.

SIBLEY SCHOOL OF MECHANICAL 
ENGINEERING
EQUIPMENT
TH E  SIBLEY  School of M echan ical E n g in eerin g , n am ed  in  recog­n itio n  of H ira m  Sibley, an  early  business associate of Ezra C ornell, is h o used  p rim arily  in  U pson  H a ll. T h is  m agn ificen t b u ild in g  is the 
g ift of M axw ell M. U pson , C o rn e ll ’99, an d  was co m p le ted  in  1958 as 
p a r t  of th e  new  en g in ee rin g  q u a d ra n g le  a t  the  so u th  en d  of the  cam pus. 
A d jacen t to U pson  H a ll is K im b all H a ll, w hich  con ta in s  all the  e q u ip ­
m e n t used by the  School fo r in s tru c tio n  in  m ate ria ls  processing. E xcel­
le n t en g in ee rin g  lib ra ry  facilities are  p ro v id ed  in  C a rp e n te r  H all, 
com pleted  in  1957.
U pson  H a ll has been  designed  to  p ro v id e  the  finest lab o ra to ry  an d  
classroom  facilities. T h ese  lab o ra to ries  inc lu d e  the  m ach in e  design 
lab ora to ry , fo r in s tru c tio n  an d  research  in  pho toe lastic ity , ba lan c in g  
v ib ra tio n , stress, lu b rica tio n , an d  w ear of m ach ines an d  m ach in e  m em ­
bers; the  steam  lab o ra to ry , fo r in s tru c tio n  an d  research  invo lv ing  steam  
pow er, in c lu d in g  a sm all-scale pow er p la n t  consisting  of the  bo iler, 
tu rbo g en era to rs , co n tro l panels, an d  au x ilia ry  e q u ip m en t; the  in te rn a l 
com b u stio n  eng ine  lab o ra to ry  w ith  sp ark  ig n itio n  an d  diesel engines, 
as w ell as C F R  engines for fuel research ; a tu rb o m ach in e ry  lab o ra to ry  
for gas tu rb in es; a ir  co n d itio n in g  a n d  re fr ig e ra tio n  lab o ra to ry  for w ork 
in  th is field; a so lar energy lab o ra to ry ; m ethods en g in ee rin g  la b o ra ­
tory, fo r m o tio n  an d  tim e study  an d  w ork  m easurem en t; the  co n stan t 
te m p e ra tu re  room ; the  h e a t tran sfe r an d  flow m easu rem en t la b o ra ­
tories; a g ro u p  of lab o ra to ries  fo r specialized  research  an d  s tu d en t 
p ro je c t research . A ll these lab o ra to rie s  are  su p p o rte d  by a w ell e q u ip p e d  
m ach in e  shop, staffed w ith  qu a lified  p e rso n ne l for m a in te n a n c e  an d  the  
m ak in g  o f specialized research  e q u ip m e n t. In  K im ball H all, in  ad d itio n  
to a basic m ach in e  shop, the re  are  a p ro d u c tio n  m ach in e  tools la b o ra ­
to ry  an d  a m easu rem en t lab o ra to ry , in c lu d in g  a co n stan t te m p e ra tu re  
room  fo r precise m easurem ents.
O th e r  lab o ra to ries  in  the  C ollege of E n g in ee rin g  th a t p lay  an  im p o r­
ta n t  ro le  in  the  tra in in g  of m echan ica l eng ineers in c lu d e  the  m ate ria ls  
tes ting  lab o ra to ry , h e a t tre a tm e n t lab o ra to ry , an d  the  m e ta llo g rap hy  
lab o ra to ry  for the  d e te rm in a tio n  of the  physical p ro p ertie s  o f engineer-
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ing  m a te ria ls  u n d e r  various cond itions. T h ese  lab o ra to ries  are  in  
T h u rs to n  H all, w h ich  ad jo in s  K im b all H all.
OUTLINE OF THE INSTRUCTION
T h e  ob jec t of the  in s tru c tio n  in  th is  School is to  lay a b ro a d  an d  
su b s tan tia l fo u n d a tio n  of genera l an d  techn ica l know ledge, an d  to  p ro ­
vide as m u ch  tra in in g  in  en g in ee rin g  p rac tice  in  m ech an ica l en g in ee r­
in g  a n d  en g in ee rin g  a d m in is tra tio n  as can  w ell be im p a rte d  in  a  school.
S tu d en ts  of m echan ica l en g in ee rin g  a re  in s tru c te d  p rim arily  in  the  
u tiliz a tio n  of n a tu r e ’s sources of energy  a n d  m a te ria ls  fo r the  benefit of 
m a n k in d , th ro u g h  the  d ev elop m en t a n d  ap p lic a tio n  o f p rim e  m overs, 
m ach inery , an d  processes of m a n u fa c tu re ; thus, they  have to  d o  m ain ly  
w ith  th ings dynam ic. T h e  p rov ince of the  m echan ica l en g in ee r inc ludes 
the  design, co n stru c tio n , o p e ra tio n , an d  tes ting  of steam  engines, steam  
tu rb in es , steam  g en e ra tin g  a p p a ra tu s , a n d  p o w er p la n t  au x ilia ries , 
in te rn a l co m b u stio n  engines, h y d rau lic  m achines, p u m p in g  engines, 
ra ilw ay  eq u ip m e n t, com pressed-air m ach ines, ice m a k in g  a n d  re fr ig ­
e ra tin g  m ach inery , e q u ip m e n t for h e a tin g  a n d  v e n tila tin g  a n d  a ir  
co n d ition in g , m ach in e  tools, m ill eq u ip m e n t, an d  transm ission  m a c h in ­
ery. T h e  w ork  of the  m echan ica l en g in ee r fu r th e r  inc lu d es the  p la n n in g  
of pow er p la n ts  an d  factories, the  selection  an d  in s ta lla tio n  o f th e ir  
eq u ip m e n t, th e  d ev e lop m en t of systems of o p e ra tio n  a n d  m a n u fa c tu r­
in g  processes, an d  the  o rg an iza tio n  an d  a d m in is tra tio n  of p la n ts  an d  
industrie s. In  ad d itio n , the  m echan ica l en g in ee r m ay engage in  scien­
tific research  in  the  in n u m e ra b le  b ran ch es of h is field.
T h e  g en era l p la n  of the  c u rric u lu m  is to  give a th o ro u g h  tra in in g  
in  m a th em atic s  an d  the  basic sciences of physics a n d  chem istry  lead ing  
to  the  fu n d a m e n ta l en g in ee rin g  sciences an d  techno log ica l courses. 
P a ra lle l w ith  th is tra in in g  are  a g ro u p  of courses in  th e  social sciences 
an d  lib e ra l fields to  develop  a b e tte r  u n d e rs ta n d in g  of the  social, p o li t ­
ical, an d  econom ic w orld  in  w hich  the  en g in ee r m u st assum e resp o n si­
b ility  fo r leadersh ip . T h e  o u tlin e  of the  course o f stu d y  shows how  the  
tra in in g  is in te g ra te d  as w ell as the  d e p th  an d  scope of th e  sub jec t 
m a tte r  to  give the  young  en g in ee r a so un d  fo u n d a tio n  fo r h is fu tu re  
professional g row th .
S tu d en ts  w ho show proficiency in  the  first te rm  of the  in tro d u c to ry  
course in  E nglish  m ay be p e rm itted , w ith  th e  consen t of the  D e p a rt­
m e n t of E nglish , to su b s titu te  o th e r  courses in  E ng lish  o r E nglish  l i te ra ­
tu re  in  the  second term .
PROJECT AND ELECTIVES
D u rin g  the  last th ree  years, p rov ision  is m ade  for the  choice of elec­
tive courses an d  a sen io r p ro je c t in  the  s tu d e n t’s m a jo r field o f study. 
H is p ro je c t m ay be an  in d iv id u a l one o r a g ro u p  p ro je c t in  a techn ica l,
m anageria l, o r re la te d  field fo r th e  p u rp ose  of a p p ly in g  to  one o r m ore 
basic p rob lem s the  fu n d a m e n ta l concepts he  has been  ta u g h t in  the  
p reced in g  years a n d  fo r the  p u rp o se  of d ev e lop in g  the  ab ility  to  do  
w ork  of an  o rig in a l n a tu re .
T h e  p ro je c t m ay  be in  any  one of m any  b ranches, such  as m anage­
m en t, in d u s tr ia l eng ineering , th e rm a l en g inee ring , in te rn a l com bus­
tio n  engines, h e a t eng ineering , h ea tin g , v e n tila tin g  an d  a ir c o n d itio n ­
ing, re fr ig e ra tio n  eng ineering , au tom o tiv e  eng inee ring , ae ro n au tic a l 
eng ineering , m echan ica l design, ex p e rim en ta l stress analysis, design 
d evelopm en t, advanced  m echanics an d  s tren g th  of m ate ria ls , en g in ee r­
ing  m ateria ls , e x p e rim en ta l en g in ee rin g , m a te ria ls  processing, too l en g i­
neering , w eld in g  design, s tru c tu ra l eng inee ring , physics, n u c lea r 
eng inee ring , e lectrical eng ineering , an d  o th e r  fields re la ted  to m ech an ­
ical eng ineering .
T h e  35 h o u rs  of electives in  the  c u rric u lu m  p ro v id e  an  o p p o rtu n ity  
for the  s tu d e n t to  select a w ide varie ty  of courses offered in  the  U n i­
versity, d e p en d in g  u p o n  his in terests  an d  objectives. T o  ensu re  a rea ­
sonable  b re a d th  of tra in in g  in  fields o th e r  th a n  eng ineering , beyond  
those courses a lready  specified, the  s tu d e n t m u st e lect tw elve c red it 
h ours of w ork  from  the  fields of E nglish, g o vern m en t, h isto ry , la n ­
guages, ph ilo sophy , psychology, econom ics, sociology an d  an th ropo logy , 
speech an d  d ram a, lite ra tu re , m usic, fine arts, o r the  classics. T o  acq u ire  
som e d e p th  of tra in in g , it is s trong ly  u rg ed  th a t a s tu d e n t take a t least 
six c red it h o u rs  of w ork  in  a g iven  field.
A  m in im u m  of eleven cred it h o u rs  of electives m u st be in  ap p ro v ed  
courses in  the  C ollege of E ng ineering . U sually  these courses w ill be 
re la ted  to  the  s tu d e n t’s p ro jec t, b u t  he does have th e  o p p o rtu n ity  to 
p u rsu e  en g in ee rin g  specialties of g rea t in te re st to  h im .
INDUSTRIAL AND ENGINEERING  
AD M IN ISTRA TIO N
I he tra in in g  of eng ineers fo r the  field of p ro d u c tio n  en g in ee rin g  or 
in d u s tria l en g in ee rin g  has been an  in teg ra l p a r t  of the  Sibley School 
of M echan ical E n g in eerin g  for the  past fifty years. T h e  increasing  
scientific developm ents u n d e rly in g  the  o p e ra tio n  of w orks an d  p lan ts  
in  m any  ind u strie s  have p u t  a d d itio n a l em phasis on the  need  for a 
so un d  b ack g ro u nd  in  such areas as m ate ria ls , design, s ta tis tica l p ro ­
cedures, m a te ria ls  processing, gag ing  an d  inspection , m ethods en g i­
neering , cost accou n tin g  an d  p ro d u c tio n  en g in ee rin g  in c lu d in g  p ro d u c t 
analysis, p la n t  layou t, en g in ee rin g  econom y, a n d  p ro d u c tio n  con tro l, 
all of w hich  are re q u ire d  in  the  cu rricu lu m .
T h e  em phasis is on the  en g in ee rin g  aspects, w ith  d u e  reg ard  for the 
im p o rtan ce  o f the  h u m a n  an d  personne l factors invo lved  in  success­
fu lly  o rgan iz ing  an d  m a n a g in g  an  in d u s tr ia l en terp rise .
M odern  m a nage ria l decisions involve the  in te g ra tio n  of m any  com ­
p lex  variab les. P rob lem s of u tiliz a tio n  of m achines, m en, a n d  m ate ria ls  
m ust be g iven care fu l con sid era tio n  to  o b ta in  a decision  econom ically  
so un d  from  an  over all p o in t of view. T o  cope w ith  these p rob lem s and  
to  give the  s tu d e n t a so lid  fo u n d a tio n  for e v en tu a l co n tro l an d  d irec tio n  
of these efforts, special p rog ram s of study  have evolved a t C o rnell.
T h e  s tu d e n t in te re sted  in  th is field can select su itab le  electives to 
fu r th e r  his tra in in g  in  such areas as psychology, in d u s tr ia l m a rk e tin g  
an d  research , advanced  sta tistics fo r q u a lity  co n tro l an d  analysis, p e r­
sonnel m anagem en t, in d u s tria l o rg an iza tio n , advanced  m ethods en g i­
neering , p ro d u c tio n  co n tro l, an d  o p era tio n s  research , o r a d d itio n a l 
w ork  in  econom ics o r in  s ta n d a rd  costs an d  co n tro l.
T h e  existence of a School of In d u s tr ia l  an d  L a b o r R e la tio n s , a C o l­
lege of A rts an d  Sciences, an d  o th e r  d iv isions of the  U n iv ersity  on  the  
sam e cam pus as the  C ollege of E n g in ee rin g  m akes possib le co m b in a ­
tions of elective courses th a t are ava ilab le  a t few o th e r  in s titu tio n s  in 
the  coun try .
A s tu d e n t in te re sted  in  in d u s tr ia l en g in ee rin g  w ill find a u n iq u e  an d  
com prehensive  g ro u p  of courses, a ll w ith in  the  fram ew ork  of a stron g  
cu rric u lu m  lead ing  to  the  B .M .E. degree, ava ilab le  to  h im . A special 
book le t d escrib in g  the  p ro g ram  in  m o re  d e ta il is av a ilab le  on req u es t 
from  the  D e p a rtm e n t of In d u s tr ia l  an d  E n g in ee rin g  A d m in is tra tio n , 
U p son  H all.
INDUSTRIAL COOPERATIVE PROGRAM
T h e  School p a rtic ip a te s  in  the  E n g in ee rin g  In d u s tr ia l  C ooperative  
P rog ram  p ro v id in g  periods of in d u s tr ia l experience  in te rsp ersed  am ong  
re g u la r term s of study. T h e  P rog ram  is described  on page 13.
PROFESSIONAL MASTERS’ DEGREES: 
M.M.E. AND M.I.E.
In  a d d itio n  to  the  g ra d u a te  p rogram s ava ilab le  to  eng ineers in  the  
G rad u a te  School, lead ing  to  the  M.S. an d  Ph.D . degrees, the  C ollege 
of E n g in ee rin g  has in s ti tu te d  a g ra d u a te  p ro g ram  lead in g  to  profes­
sional M asters’ degrees. A m ong  the  degrees offered are  the  M aster 
of M echan ical E n g in eerin g  (M .M .E.) an d  the  M aster of In d u s tr ia l  
E n g in eerin g  (M .I.E .).
P rogram s lead ing  to  b o th  professional degrees are  course p rog ram s 
p ro v id in g  advanced  tra in in g  in  specified areas. T o  receive e ith e r 
degree, a s tu d e n t m ust com plete  45 c red it h o u rs  of w ork  a t an  advanced  
level. T h is  is the  e q u iv a len t of th ree  sem esters of w ork  over an d  above 
th a t u sua lly  re q u ire d  in a re g u la r four-year p ro g ram  lead ing  to  a 
B achelo r’s degree in eng ineering . By the  p ro p e r choice of electives, 
can d ida tes  fo r the  five-year B.M .E. degree a t C o rne ll m ay com plete  the  
req u irem e n ts  fo r e ith e r the  M .M .E . o r M .I.E . in  one a d d itio n a l sem es­
ter. T h u s , b o th  the  B.M .E. an d  a M aste r’s degree cou ld  be ea rn ed  in  
five an d  one-half years by a specially  q u a lified  s tu d en t.
Specialized p rog ram s fo r an  M .M .E. degree in the  a rea  of m ach ine 
design are ava ilab le  in  the  fields of analysis an d  developm en t, a u to m a tic  
m ach inery , an d  pow er m ach inery ; in  the  area  of th e rm a l eng ineering , 
in  the  fields of co m b u stio n  engines, h e a t tran sfe r a n d  flu id  dynam ics, 
n u c le a r an d  th e rm a l pow er, an d  re fr ig e ra tio n  an d  a ir  co n d ition in g .
Specialized p rog ram s for the  M .I.E . degree are  av a ilab le  in  the  areas 
of m a n u fa c tu rin g  en g ineering , m ethods eng ineering , cost co n tro l, in d u s­
tr ia l sta tistics, an d  d p e ra tio n s  research.
F o r fu r th e r  in fo rm a tio n  co n cern in g  the  p rog ram s for professional 
M asters’ degrees, see the  A n n o u n c e m e n t  of  the  Gradua te  School ,  an d  
the b ro ch u res  e n tit le d  Graduate  Programs in Indust r ia l  Eng ineer ing  
an d  Graduate  Programs in Mechanical  Engineer ing.
EMPLOYMENT AFTER GRADUATION
G rad u a tes  in  m echan ica l en g in ee rin g  find em plo y m en t in  the  design, 
co n stru c tio n , testing , an d  o p e ra tio n  of p rim e  m overs an d  o th e r  m a c h in ­
ery, a n d  of com plete  p la n ts  in  th e ir  ow n re la te d  fields, a n d  in  sales 
en g in ee rin g  an d  in d u s tr ia l research  an d  d evelopm en t. T h ey  serve also 
as p la n n e rs  of new  p ro jects  an d  processes, an d  as ae ro n au tic a l eng ineers, 
a ir-co n d itio n in g  engineers, in d u s tr ia l eng ineers, po w er-p lan t engineers, 
re frig e ra tio n  engineers, research  engineers, an d  teachers of en g in ee rin g  
— to  m e n tio n  on ly  a few of the  m any  special fields o pen  to  them . W ith  
the  in s tru c tio n  in  lib e ra l subjects an d  those re la ted  to  a d m in is tra tio n  
an d  m a nagem en t co u p led  w ith  the  techn ica l tra in in g , they  have special 
qua lifica tions to  develop  in to  leaders in  th e ir  chosen fields.
SCHOLASTIC REQUIREMENTS
A stu d e n t in  the  School of M echan ical E n g in eerin g  w ho fails in  any  
term  to  ea rn  a passing g rade  in  15 hours, w ith  a g rad e  of 70 o r b e tte r 
in f 1 hours, m ay be p laced  on p ro b a tio n . If  he  fails in  any  te rm  to  pass
12 h o u rs  he  m ay be d ro p p e d  from  the  School.
CURRICULUM  (B.M.E.)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  1 M athem atics 161, A nalytic G eom etry  an d  C alculus 3 3 0
Physics 121, In trod uc to ry  A nalytical Physics I . .  . 3 3 2</2
C hem istry  105, G eneral Ino rg an ic  C hem istry . . . .  3 2 3
E nglish 111, In tro d u c to ry  C ou rse ...............................  3 3 0
E ng ineering  3111, D raw ing  and  D escriptive
G eom etry .........................................................................  3 l  5
E ngin eerin g  3001, In tro d u c to ry  E ng ineering  . . . .  1 2 0
T o ta l ..................................................................................  16
T E R M  2 M athem atics 162, A nalytic G eom etry an d  C alculus 
Physics 122, In tro d u c to ry  A nalytical Physics II 
C hem istry 106, G eneral Ino rg an ic  C hem istry  . .  .
E nglish  112, In tro d u c to ry  C ourse ...........................
E ng ineering  3112, M echanical D rafting  .............
E ng ineering  3002, In trod uc to ry  E n g in e e r in g ...
CONTACT HOURS
T o ta l 17
requ irem en ts  in  physical education  and  in m ilita ry  tra in in g .
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus 3
Physics 123 o r 125 or 127, In tro d u c to ry  A nalytical
Physics I I I  .......................................................................  3
C hem istry  301, O rgan ic C hem istry  ........................... 2
E ng in eerin g  1151, M echanics— Statics ....................  3
E ng ineering  3241, Statistics ..........................................  3
E ng ineering  6110, Casting, W orking, and  W eld ing  
of M etals (or E ng ineering  3406) ........................... 2
T o ta l ..................................................................................  16
T E R M  4 Physics 124 o r 126 o r 128, In tro d u c to ry  A nalytical
Physics IV  .......................................................................  3
C hem istry  402, Physical C hem istry .............................  2
E ng ineering  1153, S trength  of M a te ria ls ................ 3
E ngineering  1155, A pp lied  M ath em atics ................ 3
E ng ineering  3262, M ethods E n g in ee rin g ..................  3
E ng ineering  3406, M aterials Processing (or 
E ng ineering  6110) ........................................................ 2
LEC. LAB.
REC. C O M P.
3 0
3 21/2
2 3
3 0
1 5
2 0
U niversity ’s
3 0
3 21/2
2 0
3 0
2 21/2
1 2
3 2 i/ 2
2 0
2 21/2
3 0
1 5
2 ./2
T o ta l ..................................................................................  16
In  ad d itio n  to tak ing  these courses, all sophom ores m u st satisfy the U niversity ’s 
requ irem en ts  in  physical education  and  in m ilita ry  train in g .
T E R M  5 E ng ineering  1241, E ng ineering  M aterials
E ng ineering  3351, M echan ism ....................
E ng ineering  3601, T h e rm o d y n am ics.........
E ng ineering  3246, In d u s tria l A ccou n tin g ...............
E ng ineering  3404, P ro du ctio n  M achine T ools (or
Electives
T o ta l .................................................................................. 19
3 2 21/2
3 2 2-/2
3 3 0
3 3 0
2 1 21/2
2 1 2 /2
3 A rr. A rr.
T E R M  6
T E R M  7
T E R M  8
T E R M  9
T E R M  10
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COM P.
E ngineering  1242, E ng ineering  M aterials ............. 3 3 0
E ngineering  3352, D ynam ics of M ach in ery ........... 3 2 2 i/ 2
E ngineering  3602, T he rm o dy n am ics ........................ 3 3 0
E ngineering  3603, F lu id  P roperties an d  Mass Flow 3 3 0
E ngineering  3247, P rincip les of Cost C on tro l. . .  . 
E ng ineering  3405, Gage L abora to ry  (or
3 2 2 i/ 2
E ngineering  3404) ....................................................... 1 0 2 i/ 2Electives .............................................................................
T o ta l ..................>.............................................................
E ng ineering  3604, Flow Processes an d  Energy
3
19
A rr. A rr.
T ran sfe r ........................................................................... 3 2 2 i/ 2
E ng ineering  3605, H ea t T r a n s f e r ............................... 3 2 2 i/ 2
E ng ineering  3353, Design of M achine M em bers. . .  
E ng ineering  1243, E ng ineering  M aterials
3 2 2 i/ 2
L aboratory  ....................................................................... 3 2 2 i/ 2
E ngineering  3263, P ro du ctio n  E n g in ee rin g ........... 3 2 2 i/ 2
Electives ...........................................................................
T o ta l ..................................................................................
3
18
A rr. A rr.
E ng ineering  3354, Design of M achines ................ 3 1 5
E ng ineering  4931, E lectrical E n g in ee rin g ................ 3 2 2 ./2
E ngineering  3264, P ro du ctio n  E n g in ee rin g ...........
E ng ineering  3606, T h e rm a l E ng ineering
3 2 2  >/2
L aborato ry  ................................................................
E ng ineering  6112, M etallu rgy  of C asting, W orking,
3 1 2 i/a
and  W elding  ................................................................
Electives (inc lud ing  E ng ineering  3607 or 3608 or
2 2 0
3609) ..................................................................................
T o ta l ..................................................................................
6
20
A rr. A rr.
Pro ject .................................................................................. 3 Arr. A rr.
E ng ineering  4932, E lectrical E n g in ee rin g ............... 3 2 21/2E ngineering  1154, S trength  of M ate ria ls .................. 3 3 0
Electives ..................................................................
T o ta l ................................................................................
11
20
A rr. Arr.
P ro ject .................................................................................. 3 A rr. A rr.
E ng ineering  4933, E lectrical E n g in ee rin g ............. 3 2 2 i/ 2P ub lic  Speaking 201.......................................... 3 3 0
E ngin eerin g  3041, N onresiden t L ec tu res .................. 1 1 0
Electives ............................................................
T o ta l ..................................................................
T o ta l for ten term s ....................................» . .
9
19
180
A rr. A rr.

SCHOOL OF ELECTRICAL ENGINEERING
FACILITIES
EA R LY  in  19^3 the  School of E lectrica l E n g in ee rin g  m oved  in to  P h illip s  H a ll, a new  b u ild in g  especially  designed  to  house the  
School. P h illip s  H a ll, the  g ift of E llis L . P h illip s, C o rn e ll ’95, p rov ides 
idea l in s tru c tio n a l, ad m in istra tiv e , a n d  research  facilities. T h e  lib rary , 
estab lished  th ro u g h  a generous g ift from  the  M cG raw -H ill Book 
C om pany  in  m em ory  of the  first d ire c to r of the  School, an d  know n as 
the  A lex an d e r G ray  M em oria l L ib ra ry , is housed  in  C a rp e n te r  H a ll as 
a p a r t  of the  co m b in ed  m echan ica l, electrical, an d  civil en g in ee rin g  
lib rary .
L ab o ra to ry  facilities inc lu d e  the  ra d io  an d  co m m u n ica tio n s la b o ra ­
tory; the  m icrow ave an d  u ltra -h ig h  frequency  lab o ra to ry ; the  vacuum  
tu b e  lab o ra to ry ; the  electron ics lab o ra to ry ; the  servom echanism  labora- 
tory, the  in d u s tr ia l e lectron ics lab o ra to ry ; the  e lectrical m easurem ents 
an d  s ta n d a rd iza tio n  lab o ra to ry ; the  e lec trica l m ach in ery  laborato ries; 
the  illu m in a tio n  lab o ra to ry ; the  an a lo g  an d  d ig ita l c o m p u te r la b o ra ­
tory; an d  the  sen io r p ro jec t lab o ra to ry  for co n s tru c tio n  an d  tes ting  of 
e lectron ic  a p p a ra tu s  by s tu d en ts  accord ing  to th e ir  ow n designs.
In  ad d itio n  to  these g en era l lab o ra to ries , facilities ava ilab le  for 
. in s tru c tio n  an d  research  inc lu d e  the  ra d io  astronom y  lab o ra to ry , 
engaged  p rim a rily  in  basic research; the  a n te n n a  lab o ra to ry , for the  
investiga tion  o f d irec tio n a l charac teristics of an ten n a s; the  ionospheric  
labora to ry ; the  h igh  voltage research  lab o ra to ry ; the  a-c n e tw ork  cal­
cu la to r, designed  to  study  p rob lem s aris in g  in  com plex  e lec trica l n e t­
works; an d  the  flu id  ne tw ork  analyzer, designed  to  solve p rob lem s of 
p ressure an d  flow in  flu id  d is tr ib u tio n  systems by m eans o f e lectrical 
analogies.
T h e  lab o ra to ries  for in s tru c tio n  a n d  research  are  su p p o rte d  by a well 
e q u ip p ed  m odel shop  an d  a tech n ic ian s’ shop. T h ese  facilities p rov ide  
a m eans o f co n s tru c tin g  e x p e rim en ta l e q u ip m e n t in  co n n ec tio n  w ith  
sen io r p ro jects  a n d  g ra d u a te  theses, as w ell as fo r dev e lop in g  e q u ip ­
m e n t fo r teach in g  lab o ra to ries  an d  research  pro jects.
PROGRAM OF STUDIES
T h e  cu rr ic u lu m  lead ing  to  the  degree of B achelo r of E lectrica l E n g i­
n ee rin g  is in te n d e d  to  crea te  in  the  s tu d e n t an  u n d e rs ta n d in g  of the
45
Students participating in the design and 
construction of the “Coreac,” an analog com puter in the 
School of Electrical Engineering.
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m e an in g  an d  the  a p p lic a tio n  of those laws of n a tu re  th a t  are  basic in  
the  p rac tice  of e lectrical en g in ee rin g  an d  to develop  a g en era l kn ow l­
edge of the  o rig in s an d  the  tren d s of m o d ern  society. T h ro u g h  the  first 
e igh t term s, a ll s tu d en ts  follow  the  sam e p ro g ram  of techn ica l studies; 
in th e  last tw o term s in te re st in  one o r m ore  of the  subd iv isions of 
electrical en g in ee rin g  m ay be developed . C ourses in  n o n tech n ica l 
subjects are d is tr ib u te d  th ro u g h o u t the  cu rr ic u lu m  in  accordance w ith  
the  s tu d e n t’s increasing  com prehension . In  all, the re  are  th irty -six  hours 
of n o n tech n ica l courses in  the cu rricu lu m . O f these, n in e  h o u rs  are 
specified, a n d  twenty-seven are  elective. In  a d d itio n  to  these thirty -six  
hours, the re  are  n in e  free elective h o u rs  th a t the  s tu d e n t m ay take  in  
no n tech n ica l subjects if he so desires.
S tuden ts w ho show  proficiency in  the  first te rm  of the  in tro d u c to ry  
course in E nglish  m ay su b s titu te  any n o n te c h n ic a l course for the  second 
te rm  of In tro d u c to ry  E nglish.
T h e  cu rr ic u lu m  reflects the  conv ictions of the  facu lty  th a t  the  m o d ern  
en g in eer is fu lly  eq u ip p e d  on ly  if h is tra d it io n a l a b ility  to  m anage  
devices an d  processes is accom pan ied  by a know ledge of m en  an d  an  
aw areness of th e ir  needs.
IND USTR IAL COOPERATIVE PROGRAM
T h e  School p a rtic ip a tes  in the  E n g in ee rin g  In d u s tr ia l  C o o p era tiv e  
P rog ram , p ro v id in g  periods of in d u s tr ia l experience  in te rsp ersed  am ong  
re g u la r  term s of study. T h e  P rog ram  is described  on  page 13.
TH E FRESHMAN YEAR
Since the  c u rric u lu m  of the  freshm an  year in  e lec trica l e n g in ee rin g  is. 
essentially  the sam e as the  cu rricu la  in m echan ica l en g in ee rin g  an d  
en g in ee rin g  physics, tran sfe r of a s tu d e n t betw een  any  tw o of these 
cu rric u la  m ay occur befo re  the  th ird  te rm  w ith o u t loss of tim e. T h e  
freshm an  c u rricu la  in  civil en g in ee rin g  an d  in  chem ical an d  m e ta llu rg i­
cal en g in ee rin g  differ to such  an  e x te n t from  the  c u rr ic u lu m  in  elec­
trica l en g in ee rin g  th a t a tran sfe r in to  one of these cu rric u la  is a lm ost 
ce rta in  to  re q u ire  a le n g th e n in g  of the  s tu d e n t’s p rog ram .
CLASS ADVISERS
A m em b er of the  facu lty  ex perienced  in  d ea lin g  w ith  freshm en  is the  
adviser to  each new  freshm an  class th a t  en te rs  the  School of E lectrica l 
E n g in eerin g . W ith  the  sophom ore year the  class is assigned to  a n o th e r  
adviser, w ho  genera lly  co n tin u es to  serve u n ti l  the  class g rad u ates , co u n ­
seling  each s tu d e n t in  reg a rd  to  c u rricu lu m , reg is tra tio n , scho larsh ip , 
an d  o th e r m a tte rs  of the  academ ic p ro g ram . In  a d d itio n , he tries to  be 
h e lp fu l in the  so lu tio n  of persona l p ro b lem s th a t  the  s tu d e n t m ay  b rin g  
to h im .
Because resp o n sib ility  fo r ap p ro v a l of the  reg is tra tio n  of each  s tu ­
d en t is vested in the  class adviser, no  can ce lla tio n  of courses o r o th e r 
changes in  p ro g ram  m ay be in it ia te d  w ith o u t h is know ledge and  
ap p ro v al. I f  the  s tu d e n t desires a p ro g ram  of courses w hich  the  class 
adviser does n o t app rove, the  s tu d e n t m ay seek ap p ro v a l of the  p ro g ram  
' by p e titio n  to  the  facu lty  of the  School of E lectrica l E ng ineering .
SCHOLASTIC REQUIREM ENTS
T o  rem ain  in  good stand in g , a s tu d e n t m ust e ith e r (1) pass the  courses 
for w hich  he  is reg istered  two weeks a fte r the  b eg in n in g  of the  term  
an d  have a w eigh ted  average of n o t less th a n  70 p er cen t; o r (2) if one 
course is failed  or is canceled , have a w eigh ted  average fo r the  re m a in ­
ing  courses of n o t less th a n  75 p e r cent. A  s tu d e n t n o t m e e tin g  this 
re q u ire m e n t m ay be w arned , p laced  on  p ro b a tio n , o r dropped from  
the  School.
ELECTIVE COURSES
T h e  c u rr ic u lu m  in  e lectrical en g in ee rin g  allow s each  s tu d e n t to 
choose a considerab le  n u m b e r  of elective courses d u r in g  the  la te r  years 
of the cu rricu lu m . Som e of the  elective c red it h ours can  be chosen 
w ith o u t res tric tio n ; som e m ust be n o n tech n ica l in  the  sense th a t they 
lie com pletely  ou ts ide  the  field of en g in ee rin g  technology; an d  some 
m u st be e ith e r advanced  courses in  the  sciences on w h ich  electrical 
en g in ee rin g  is based o r in  e lectrical eng ineering . T h e  o p p o rtu n ity  th u s  
afforded  for co n tac t w ith  the  b ro ad e r phases of ed u ca tio n  offered by 
the  U n iversity  as a w ho le  tends to  ex p an d  the  s tu d e n t’s m e n ta l ho rizon  
an d  to  develop  h im  as a responsib le  citizen.
T he p ro g ram  ol the  fifth  year inc ludes tw o th ree -h o u r elective courses 
d esignated  as “ P ro jec t.” A s tu d e n t m akes his ow n selection  of the  top ic  
o r p ro b lem  th a t  he p lans to  investiga te  u n d e r  the  general superv ision  of 
a facu lty  m em b er an d  p rep ares  a p ro je c t p ro p osa l fo r subm ission  to  
his in te n d e d  P ro jec t Supervisor. In  choosing  a top ic  an d  p re p a rin g  a 
p roposal, the s tu d e n t is expected  to d em o n stra te  the  in itia tiv e  an d  
resp o n sib ility  he  w ill need  to  successfully com plete  the  p ro jec t. I t  is 
expected  th a t  each s tu d e n t w ill choose a p ro b lem  closely re la ted  to  his 
m a jo r in te re st in  e lectrical eng inee ring . If his p roposa l is n o t app roved  
o r if he does n o t elect to d o  a p ro jec t, the  s tu d e n t m u st elect six o th e r 
techn ica l elective hours.
I here are a to ta l of fifty-one elective c red it hours in  the  c u rric u lu m  
in  electrical eng ineering . T w enty-seven of these m u st be n o n tech n ica l, 
filteen  m ust be technical, an d  n in e  are  com plete ly  free. In  o rd e r to 
realize the  ob jec tive  of the  c u rric u lu m  to b ro ad en  the  ed u ca tio n  of the  
s tu d e n t an d  a t the  sam e tim e  p ro v id e  som e d e p th  in  the  c u ltu ra l  sub­
jects of his choice, the  twenty-seven n o n tech n ica l elective h o u rs  m u st be  
selected as follows:
1. N in e  h o u rs  elected  from  social s tud ies w ith  a 2-course sequence 
inc luded ;
2. N in e  h o u rs  elected  from  th e  h u m a n itie s  w ith  a 2-course sequence 
inc luded ;
3. N in e  h o u rs  elected  from  any  n o n tech n ica l course.
F ifteen  elective c red it h o u rs  (of w h ich  six m ay be P ro ject) m u st be 
selected from  courses in  e lectrical en g ineering , m athem atics, o r physics. 
O f th e  to ta l of fifteen, n in e  c red it h o u rs  m u st be tak en  in  electrical 
eng inee ring . A  course so selected m u st n o t c o n ta in  a g rea t a m o u n t of 
m a te ria l th a t  is essentially  e q u iv a len t to  th a t in  re q u ire d  courses in  
the  cu rricu lu m .
A ccep tab le  courses are d esignated  as follows:
1. C ourses in  e lectrical en g in ee rin g  n u m b e re d  low er th a n  4900.
2. C ourses in  m a th em atic s  n u m b ered  h ig h e r th a n  300.
3. C ourses in  physics n u m b e re d  h ig h e r th a n  209, excep t 226.
T h e  courses, e lected  in  fu lfillm en t of the  fifteen-hour techn ica l elec­
tive re q u ire m e n t, serve as a core for advanced  s tud ies in  a p a r t ic u la r  
phase of e lec trical eng ineering . S tu d en ts  m ay specialize in  ra d io  an d  
com m un ica tions, in  transisto rs  a n d  v acu u m  tubes, in  in d u s tr ia l  elec­
tron ics a n d  co n tro l, in  pow er systems an d  m ach inery , in  i llu m in a tio n , 
o r in  a p p lie d  m a th em atic s  a n d  physics. A lte rna te ly , som e s tu d en ts  find 
it adv isab le  to  take advanced  courses th a t  lie in  m o re  th a n  one of these
specialties. .In  ad d itio n  to  the  twenty-seven n o n tech n ica l e lective h o u rs  enum e- 
ra te d  above an d  the  fifteen techn ica l e lective hours, th e re  are  n in e  free 
elective hours. T h ese  m ay be  chosen from  am on g  any  courses in  the  
U n iversity  for w h ich  p rereq u is ites  are  satisfied, in c lu d in g  those in  the  
fo rego ing  list. By carefu lly  p la n n in g  the  use of electives, s tu d en ts  m ay 
carry  o u t ex tensive p rog ram s of study  in  o th e r  d iv isions of the  U n iv e r­
sity d u r in g  the  fifth  year of the  cu rricu lu m .
In  m any  cases s tu d en ts  choose to  co m b in e  all o r som e poi tio n  of the  
free-elective re q u ire m e n ts  w ith  the  technical-e lective re q u ire m e n ts  in 
o rd e r to  em phasize ce rta in  stud ies in  e lec trica l en g in ee rin g . Som e of 
the  m any  fields of stud ies a lo ng  w ith  th e ir  re la te d  courses a re  listed  
below . T h ese  g ro u p in g s of courses are  n o t in te n d e d  to  im ply  th a t  a 
s tu d e n t m ust confine h is stud ies to  any  one field b u t  are  p resen ted  for 
genera l in fo rm a tio n .
E L E C T R IC  N E T W O R K  T H E O R Y
4 1 1 5— p rin c ip le s  of N o n lin e a r  C ircu its
4 5 6 3  S ignals a n d  N oise in  C o m m u n ica tio n  Systems
4564— T ran sm issio n  of In fo rm a tio n
4 5 7 1 — M od ern  N etw ork  A nalysis
4572— M o d ern  N etw ork  Synthesis
E L E C T R IC  P O W E R  SYSTEM S
4351— P ow er Systems I
4352— P ow er Systems I I
4353— P ow er Systems I I I
4371— H igh-V oltage  P h en o m en a  (no t offered in  1959-1960)
E L E C T R O N S  A N D  W A V ES
4526— E lec tron  D ynam ics
4527— M icrow ave E lectron ics
4561— M icrow ave T h e o ry  a n d  T e c h n iq u e s
4565— E lectrom ag n etic  T h e o ry  
4529— T ra n s is to r  E lectronics
F E E D B A C K  C O N T R O L  SYSTEM S
4711— Feedback  C o n tro l Systems I
4712— Feedback  C o n tro l Systems I I  
4810— A n alog  C o m p u ta tio n
1175— N o n lin e a r  M echanics
IL L U M IN A T IO N
4611— In tro d u c to ry  I llu m in a tio n
4612— Illu m in a tio n  E n g in ee rin g  
4615— Illu m in a tio n  S em inar 
Phys. 216— Physical O ptics 
Psych. 207— P ercep tio n
IN D U S T R IA L  E L E C T R O N IC S
4411— E lec tron ic  C o n tro l E q u ip m e n t 
4415— A dvanced  E lec tron ic  C on tro ls  
4421— E lec tron ic  P ow er C onverters
N U C L E A R  T E C H N O L O G Y
(T h e  fo llow ing  courses c o n s titu te  th e  core cu rr ic u lu m  for the  E ng  
n ee rin g  C ollege N u c lea r T ech n o lo g y  P rogram .)
8301— In tro d u c tio n  to  A tom ic  N u c lea r Physics
8311— N u c lea r an d  R e ac to r Physics
8351— N u c lea r M easurem ents L ab o ra to ry
3605— H e a t T ra n s fe r
6872— N u c lea r M ate ria ls  T ech n o lo g y
5760— N u clea r a n d  R e ac to r E n g in ee rin g
P O W E R  M A C H IN E R Y
4321— A dvanced  E lectrica l M ach ine  T h e o ry  
4326— A dvanced  P ow er L ab o ra to ry
C O M M U N IC A T IO N  SYSTEM S
4511— R a d io  C o m m u n ica tio n  T h e o ry  I
4512— R a d io  C o m m u n ica tio n  T h e o ry  II  
4541— A p p lied  A ccoustics
4563— Signals a n d  N oise in  C o m m u n ica tio n  Systems 
4551— R a d io  A ids to  N av iga tio n
R A D IO  W A V E P R O P A G A T IO N
4565— E lectrom ag n etic  T h e o ry  
4568— A n te n n as
4566— R a d io  W aves I
4567— R a d io  W aves II
C red it h o u rs  in  advanced  m ilita ry  science a n d  tactics o r a ir  o r  naval 
science m ay be co u n ted , to the  e x te n t of n ine , tow ard  the  re q u ire m e n ts  
of the  b acca lau rea te  degree. T h ese  n in e  h o u rs  are  co n sid ered  to  lie 
w ith in  the  free-elective area  of the  cu rricu lu m .
COMBINED PROGRAMS IN LAW AND  
IN  BUSINESS AND PUBLIC A D M IN ISTRA TIO N
S tu d en ts  in  the  School of E lec trica l E n g in ee rin g  m ay ap p ly  for 
adm ission  to  special p ro g ram s w hich  w ill p e rm it the  co m p le tio n  of 
re q u ire m e n ts  fo r the  B.E .E . degree in  five years a n d  the  LL .B . in  seven 
years o r th e  M .B.A. o r M .P.A . in  six years. Such a p ro g ram  req u ire s  
ap p ro v a l of the  tw o schools invo lved  a n d  d o u b le  reg is tra tio n  in  the  
fifth  year. T h is  resu lts  in  red u c in g  the  tim e re q u ire d  fo r th e  second 
degree by a year.
CURRICULUM  (B.E.E.)
CREDIT LF.C. LAB. 
HOURS REC. CO M P.
HOURS HOURS
T E R M  1 M athem atics 161, A nalytic G eom etry an d  C alculus 3 3 0
Physics 121, In tro d u c to ry  A naly tical Physics I .  . .  . 3 3 2 i/2
C hem istry  105, G eneral C hem istry .........................  3 2 3
E ng ineering  3117, D escriptive G eo m etry .............. 2 0 5
E ng ineering  3402, M achine T o o l Processes........... 2 1 2 i/2
(or E ng in eerin g  6110, Casting, W ork ing, and
W eld ing  of M etals) .....................................................  (2) (1) (2)
E nglish 111, In tro d u c to ry  C ou rse ...........................  3 3 0
T o ta l ..................................................................................  16
CREDIT LEO. LAE.
HOURS REC. CO M P.
HOURS HOURS
T E R M  2 M athem atics 162, A nalytic G eom etry an d  Calculus 3 3 0
Physics 122, In tro d u c to ry  A nalytical Physics I I . . 3 3 214
C hem istry  106, G eneral C hem istry ......................... 3 2 3
E ng ineering  3118, M echanical D ra f tin g ................  2 0 5
E ng ineering  6110, C asting, W ork ing, an d  W elding
of M etals ........................................................................   2 1 2
(or E ng ineering  3402, M achine T o o l Processes). . (2) (1) (2V4)
E nglish  112, In tro d u c to ry  C ou rse ...........................  3 3 0
T o ta l ..................................................................................  16
In  ad d itio n  to  these courses, all freshm en m ust satisfy th e  U niversity ’s re q u ire ­
m ents in  m ilita ry  tra in in g  an d  physical education .
T E R M  3 M athem atics 163, A nalytic G eom etry  an d  C alculus 3 3 0
Physics 123 or 125 o r 127, In tro d u c to ry  A nalytical
Physics I I I  ....................................................................... 3 3 2 i/ 2
E ngineering  1151, M echanics ...................................... 3 3 0
E ng ineering  2131, Surveying ........................................  1 0 2i/£
N on techn ica l E lective .....................................................  3 -  -
E ng ineering  4101, E lectrical Science 1 ..................  3 4 0
T o ta l ..................................................................................  16
T E R M  4 E ng ineering  4103, M athem atical Analysis of
L in ear Systems ..............................................................  3 2 214
Phvsics 124 or 126 o r 128, In tro d u c to ry  A nalytical
Physics IV  .......................................................................  3 3 2 i/ 2
E ngin eerin g  1152, M echanics ...................................... 3 3 0
E ng ineering  3630, E ng ineering  T herm odynam ics 3 3 0
E ng ineering  4102, E lectrical Science I I ....................  3 4 0
T o ta l ..................................................................................  15
In  ad d itio n  to  these courses, all sophom ores m ust satisfy th e  U niversity ’s req u ire
m ents in  m ilita ry  tra in in g  an d  physical education .
T E R M  5 C hem istry  401, Physical C hem istry  ................. 3 3 0
E ng ineering  1153, M echanics of M a te ria ls   3 2 2 i/ 2
E ngineering  4112, A lte rn a tin g  C u rre n t C irc u its .. 3 2 2 i/ 2
E ngin eerin g  4116, E lectric C ircu it L a b o ra to ry .. .  . 3 1 3
N ontechnical Electives ................................................... 6 -  -
T o ta l ..................................................................................  18
T E R M  6 E ng ineering  1241, E ng ineering  M ateria ls .............  3 2 2i/j>
E ng ineering  4113, T ransm ission  Lines an d  F ilters 3 2 2 i/ 2
E ng ineering  4121, In tro d u c tio n  to  E lec tro n ic s .. . .  4 3 214
E ngin eerin g  4216, E lectrical M achinery
L ab orato ry  .......................................................................  4  2 3
N ontechnical E lective .....................................................  3 -  _
CREDIT LEC. LAB.
HOURS REC. COM P.
HOURS HOURS
T E R M  7 E ng ineering  2331, F lu id  M echanics (or 3 3 4 1 ) . . . .  3 3 0
E ng ineering  4123, E lectron ic C ircu its ........................  4 3 2 y2
E ng ineering  4221, A lte rn a tin g  C u rre n t M achinery  4 2 3
E ng ineering  4114, T ran s ien ts  in  L in ea r S ys tem s.. 3 2 2i/ 2
N ontechn ica l E lective .....................................................  3 -  -
T o ta l ..................................................................................  17
T E R M  8 Physics 214, A tom ic, N uclear, and  E lectron
Physics ................................................................................ 3 3 0
E ng ineering  3341, M achine Design (or 2331)...........  4 3 2i/j
E ng ineering  4123, E lectron ic C ircu it E le m e n ts . . .  4 3 2i/ 2
E ngineering  4226, E lectrical M achinery  L ab orato ry  4 2 3
N ontechnical E lective .....................................................  3 -  -
T o ta l ..................................................................................  18
T E R M  9 E ng ineering  4021, T echn ical W ritin g  and
P resen ta tion  ..................................................................... 3 3 0
Free Electives .......................................................................  6  -  -
N on techn ica l E lective .....................................................  3 -  -
Senior P ro ject 4091 (or T echn ica l E lec tive)  3 -
T echn ica l E lective ............................................................  3
N on residen t L ectures 4041 ............................................  1 1 0
T o ta l .................................................................................. 19
T E R M  10 Free E le c t iv e .........................................................................  3 -  -
N on techn ica l Electives ...................................................  6 -  -
Senior P ro ject 4092 (or T echn ical E lective)  3
T echn ical Electives .......................................................... 6 -  -
T o ta l ..................................................................................  18
T o ta l fo r 10 T erm s ...................................................... 170
GRADUATE W O RK IN THE SCHOOL 
OF ELECTRICAL ENGINEERING
G ra d u a te  w ork  m ay be u n d e r ta k e n  in  the  School of E lec trica l E n g i­
n ee rin g  for the  degrees of D octor of P h ilosophy , M aster of Science, a n d  
M aster of E lectrica l E n g in eerin g . T h e  degrees of D o cto r of P h ilosophy  
a n d  M aster of Science are  a d m in is te re d  by th e  G ra d u a te  School fo r all 
d ep a rtm en ts  of the  U n iversity , a n d  the  reg u la tio n s  fo r these degrees 
a re  described  in  the  A n n o u n c e m e n t  o f  the  G radua te  School.  T h e y  are  
research  degrees th a t invo lve residence on  the  cam pus a n d  subm ission  
of a thesis. In  the  School of E lec trica l E n g in ee rin g  research  w ork  lead ­
in g  to  these degrees m ay be  u n d e r ta k e n  in  com m u n ica tio n s, m ic ro ­
waves, v acu u m  tubes, transisto rs, ra d io  transm ission  in  the  a tm osphere , 
e lec trom agnetic  m e th o d s for inv es tiga tin g  space, ra d io  astronom y, elec-
trie  n e tw ork  theory , feedback  co n tro l systems, e lectrical m achines, 
pow er transm ission , com pu ters, etc. Fellow ships, research  assistan tsh ips, 
a n d  teach ing  assistan tsh ips are  av a ilab le  in  lim ite d  n u m b ers  to  c a n d i­
dates fo r the  degrees of D o c to r of P h ilosophy  a n d  M aster of Science 
w ho are  d o in g  th e ir  thesis research  in  the  School of E lectrica l 
E ng ineering .
T h e  degree of M aster of E lectrica l E n g in ee rin g  is ava ilab le  as a 
cu rric u lu m  type of p rofessional degree a t the  M aste r’s level, the  genera l 
req u irem e n ts  fo r w hich  are  s ta ted  o n  page 15. O f the  45 c red it hours 
sta ted  in  the  g en era l req u irem en ts , th e  M .E.E. degree req u ires  6 h o u rs  
of p ro je c t 4091 an d  4092, 12 h o u rs  in  e lectrical en g in ee rin g  tak en  from  
the  courses listed  below , 6 h o u rs  tak en  in  physics courses n u m b ered  
h ig h e r th a n  209 excep t 226, 6 h o u rs  of advanced  m a th em atic s  courses
n u m b ered  h ig h e r th a n  306, an d 15 hours from  any  of the  afore-
m en tio ned groups.
4090 4352 4511 4541 4567 4615
4115 4353 4512 4551 4568 4711
4123 4371 4516 4561 4571 4712
4226 4411 4517 4563 4572 4713
4321 4415 4526 4564 4581 4810
4326 4421 4527 4565 4611 4820
4351 4501 4529 4566 4612
It  is possib le fo r a specially  q u a lified  s tu d e n t to ea rn  the  M .E.E. in  
one sem ester a fte r  rece iv ing  the  five-year B .E.E. degree by p ro p erly  
choosing h is elective courses so as to  m eet the  above req u irem e n ts . If 
th is is done, a ll b u t  ten  of the  above re q u ire d  h o u rs  can  be  com pleted  
w ith in  the  n o rm a l ten  term s, leav ing  these ten  for the  e lev en th  term . In  
the  e leven th  term , five com plete ly  free elective h o u rs  m u st also be taken  
to  m eet the  re q u ire m e n t of the  G ra d u a te  School th a t  fifteen c red it 
h o u rs  be tak en  for a fu ll sem ester’s w ork  beyond  the  b acca lau rea te . A ll 
course w ork to b e  co u n ted  tow ard  the  M .E.E. degree req u irem e n ts  
m ust be passed w ith  a m in im u m  g rad e  o f 80.

SCHOOL OF CHEMICAL AND 
METALLURGICAL ENGINEERING
FACILITIES
TH E  S P E C IA L IZ E D  tra in in g  in  chem ical a n d  m e ta llu rg ica l eng i­n ee rin g  is g iven  in  O lin  H a ll of C hem ical E n g in ee rin g  a n d  in  the  lab o ra to ries  fo r fo u n d ry  p rac tice  a n d  m e ta l w ork ing . T h e  courses in  
chem istry  are  g iven  in  B aker L ab o ra to ry  o f C hem istry .
O lin  H a ll of C hem ical E n g in ee rin g  was p ro v id ed  th ro u g h  th e  g en ­
erosity  of F ra n k lin  W . O lin , C o rn e ll ’86, as a m em o ria l to  h is son 
F ra n k lin  W . O lin , J r ., C o rn e ll ’12. T h is  m o d ern  an d  w ell e q u ip p e d  
b u ild in g , w ith  105,000 sq ua re  feet of ava ilab le  floor space, p rov ides 
lec tu re  room s, re c ita tio n  room s, a n d  lab o ra to ries  fo r in s tru c tio n  an d  
research  in  chem ical a n d  m e ta llu rg ica l en g in ee rin g .
T h e  u n it  o p era tio n s  lab o ra to ry , one h u n d re d  feet lon g  a n d  fifty feet 
w ide, ex tends th ro u g h  th ree  floors a n d  houses sem ip lan t-scale  e q u ip ­
m e n t fo r b o th  in s tru c tio n  a n d  research  in  chem ical eng ineering . I t  is 
served by a trav e lin g  crane a n d  by its ow n shops a n d  an a ly tica l la b o ra ­
tory. T w enty-five sm all lab o ra to ries  p ro v id e  research  facilities fo r b o th  
u n d e rg ra d u a te  a n d  g ra d u a te  s tuden ts . O lin  H a ll also con ta in s  special 
research  lab o ra to rie s  such as the  G eer L ab o ra to ry  for R u b b e r  a n d  P las­
tics, b iochem ical en g in ee rin g  lab o ra to ries , a n d  room s a n d  e q u ip m e n t 
fo r s tu d y ing  in s tru m e n ta tio n  a n d  au to m a tio n , m icroscopy, the  use of 
rad io ac tiv e  m a te ria l, etc.
T h e  u n it  processes la b o ra to ry  of m e ta llu rg ica l en g in ee rin g  offers 
facilities fo r in s tru c tio n  a n d  research  in  o re dressing, fu rn ace  design, 
a tm o sp h ere  co n tro l, sm eltin g  a n d  refin ing , e lec tro d ep ositio n  a n d  h e a t 
trea tm en t. E q u ip m e n t is also av a ilab le  fo r fo rm in g  m eta ls  m e ch an i­
cally  by m eans of d raw ing , ro llin g  o r forg ing , o r by p ow der m e ta llu rg y  
processes.
T h e  lab o ra to ries  fo r physical m e ta llu rg y  a n d  m e ta llo g rap h y  are  
e q u ip p e d  w ith  m e ta llu rg ica l m icroscopes a n d  m e ta llo g rap h s  a n d  w ith  
su p p lem en ta ry  e q u ip m e n t for sam ple p re p a ra tio n  a n d  testing . X -ray 
d iffrac tion  e q u ip m e n t is av a ilab le  fo r su p p le m e n tin g  the  m icroscopical 
techn iques.
T h e  w eld in g  a n d  g razing  lab o ra to rie s  in c lu d e  facilities fo r m a n u a l 
a n d  a u to m a tic  arc  w eld ing , gas w eld in g  an d  brazing , inert-gas-shielded
55
Fifth year chemical engineering students  
operating research equipment  which they 
designed and constructed to investigate a 
new method of producing polyethylene.
arc w eld ing , atom ic-hydrogen  arc w eld ing , resistance spo t w eld ing , a n d  
gas cu ttin g .
In  the  fo u n d ry  labora to ries , m e ltin g  facilities in c lu d e  an  electric  
arc  fu rnace , cu p o la  fu rnace, an d  n u m ero u s  gas-fired a n d  c ru c ib le  
furnaces. M o ld ing  m ay be d o ne  m a n u a lly  o r by m ach ine , u tiliz in g  a 
v arie ty  of m o ld in g  techn iques, in c lu d in g  shell-m old ing  a n d  plaster-of- 
p aris  m o ld ing . D iecasting  a n d  p e rm a n e n t m o ld  casting  facilities  are 
also availab le .
CHEMICAL ENGINEERING
PROGRAM OF STUDIES
C o rn e ll U n iversity  in a u g u ra te d  a five-year c u rr ic u lu m  in  chem ical 
en g in ee rin g  in  1932. L o ng  experience  w ith  the  five-year course has 
p ro v ed  its v a lue  in  o ffering  exce llen t o p p o rtu n itie s  to  the  u n d e r­
g ra d u a te  s tu d e n t to  o b ta in  th o ro u g h  tra in in g  in  h is chosen field. T h e  
five-year p ro g ram  in  chem ica l en g in ee rin g  p erm its  a g rea te r  a m o u n t of 
study  in  n o n tech n ica l fields, p lu s  th e  o p p o r tu n ity  to  take m o re  special­
ized w ork in  the  la te r  years. P ro jec t courses in  research  a n d  design  are  
g iven in  the  fifth  year a fte r  a s tu d e n t has co m p le ted  m ost of h is basic 
w ork. Such p ro jects  re q u ire  the  a p p lic a tio n  of m u ch  of the  sub jec t 
m a tte r  covered in  the  basic courses a n d  p o in t o u t the  e n g in ee r’s need  
fo r a firm  fo u n d a tio n  in  the  sciences.
T h e  School of C hem ical a n d  M eta llu rg ica l E n g in ee rin g  has the  
exce llen t co o p era tio n  of s tron g  d ep a rtm en ts  of chem istry , m a th em atics, 
a n d  physics, the  sciences th a t m ake u p  m ost of the  course w ork  o f the  
first tw o years. C hem ical en g in ee rin g  has always been  closely a llied  
w ith  chem istry , a n d  u n d e rg ra d u a te  s tu d en ts  in  chem ica l en g in ee rin g  
com plete  the  basic chem istry  re q u ire d  of a chem istry  m a jo r  in  the  
C ollege of A rts  a n d  Sciences. A dvanced  chem istry  courses m ay be 
elected  in  the  last two years.
In s tru c tio n  in  the  basic p rinc ip les  of chem ical en g in ee rin g  s ta rts  in  
the  second year a n d  ex tends th ro u g h  the  fifth  year. E ach  succeeding  
year b o th  ex tends a n d  b ro ad en s the  scope o f the  chem ical en g in ee rin g  
courses so th a t  a s tu d e n t has the  p ro p e r  t ra in in g  to  h a n d le  advanced  
w ork  in  h is field. T h e  p ro je c t courses in  the  fifth  year a re  designed  to  
encou rage in d iv id u a l w ork  a n d  in itia tiv e  u n d e r  co n d itio n s  th a t  are 
e q u iv a len t to  those fo u n d  in  the  process ind u strie s.
Courses in  E nglish , speech, a n d  h isto ry  to ta lin g  fifteen  c red its  are  
req u ired . In  ad d itio n , tw elve cred its  of electives m u st be tak en  in  
n o n tech n ica l fields of study  such as l i te ra tu re  a n d  languages, h isto ry , 
ph ilosophy , sociology, psychology, econom ics, etc. T h re e  c red its  of 
n o n tech n ica l electives are  tak en  in  the  freshm an  year a lo ng  w ith  the 
courses in  E nglish . A to ta l of tw enty-six c red its  of electives are reserved
fo r the  fo u rth  a n d  fifth  years. T h e y  are  reserved  fo r the  la te r  years so 
th a t  b e tte r  selection  m ay be  m ade  because of the  g rea te r  m a tu rity  an d  
experience  possessed by s tu d en ts  a t  th is  level. Selected specia liza tion  in  
advanced  courses is possib le since basic w ork  has b een  com pleted . N o  
restric tio n s are  p laced  o n  the  choice of electives, b u t  each s tu d e n t m u st 
su b m it a co -o rd ina ted  p la n  in d ic a tin g  the  electives he  proposes to  take 
a n d  o u tlin in g  the  ob jectives to  be achieved. T h is  p la n n e d  p ro g ram  
m u st in c lu d e  a sequence of study  to  com ple te  th e  m in im u m  re q u ire ­
m e n t of n in e  a d d itio n a l c red it h o u rs  of n o n tech n ica l courses. M any 
stu d en ts  choose all th e ir  electives o u ts id e  eng ineering .
OPTIONS
Specialized w ork  is offered in  b iochem ical eng ineering , p e tro leu m , 
plastics a n d  ru b b ers , business ad m in is tra tio n , n u c le a r eng ineering , 
in s tru m e n ta tio n  a n d  au to m a tio n , in d u s tr ia l a n d  en g in ee rin g  a d m in is ­
tra tio n , a n d  reac tion  k inetics. T h e  tw o-year sequence of electives a t an  
advanced  level allow s s tu d en ts  to  a rra n g e  p rog ram s th a t are  the  eq u iv a ­
le n t of o p tio n s  in  these fields. T h e  exact sequence of courses to  be 
selected for advanced  tra in in g  is n o t specified, since it depends on the 
s tu d e n t’s in terests  an d  capab ilities. E x cep tio n a l s tu d en ts  are  allow ed 
to  reg ister fo r g ra d u a te  courses in  these fields.
T h o se  s tu d en ts  in  chem ical en g in ee rin g  w ho are  in te re sted  p a r tic u ­
larly  in  the  financia l a n d  a d m in is tra tiv e  aspects of en g in ee rin g  m ay 
reg ister jo in tly  in  the  School of C hem ical a n d  M eta llu rg ica l E n g in ee r­
in g  a n d  in  the  G ra d u a te  School of B usiness a n d  P u b lic  A d m in is tra tio n  
d u r in g  th e ir  fo u rth  a n d  fifth  years a n d  m ay then , by c o n tin u in g  in  
the  G ra d u a te  School of Business a n d  P u b lic  A d m in is tra tio n  fo r one 
a d d itio n a l year a fte r  rece iv ing  the  first degree in  en g ineering , be 
aw arded  the  degree of M aster of B usiness A d m in is tra tio n  o r M aster 
of P u b lic  A d m in is tra tio n . In  th is  way i t  is possib le for a s tu d e n t to 
receive b o th  the  degree in  en g in ee rin g  an d  the  degree in  business or 
p u b lic  a d m in is tra tio n  a fte r a to ta l p e rio d  of residence of six years.
S tu d en ts  in  chem ical en g in ee rin g  w ho  c o n te m p la te  e n te r in g  the  
legal p rofession  m ay reg ister jo in tly  in  the  School of C hem ical a n d  
M eta llu rg ica l E n g in ee rin g  a n d  in  the  L aw  School of C o rn e ll U n i­
versity  in  the  fifth  year of the  course in  chem ical en g in ee rin g  a n d  m ay 
co u n t th is year of w ork  tow ard  th e  degree of B achelo r o f Laws as well 
as tow ard  the  degree in  eng ineering .
EMPLOYMENT AFTER G RADUATIO N
G rad u a tes  in  chem ical en g in ee rin g  find  em plo y m en t in  the  design, 
developm en t, o p e ra tio n , a n d  a d m in is tra tio n  of chem ica l en g in ee rin g  
p lan ts . T h e re  is also a d em a n d  for m en  w ith  chem ical en g in ee rin g  
tra in in g  fo r techn ica l sales w ork  in  the  chem ical in d u strie s  a n d  fo r e d i­
to r ia l w ork  on  techn ica l p u b lica tio n s . Som e g rad u a te s  in  chem ical 
en g in ee rin g  c o n tin u e  th e ir  specialized tra in in g  as g ra d u a te  s tu d en ts  in  
chem istry  o r chem ical en g in ee rin g  to  p re p a re  for positions as research  
chem ists o r research  engineers. A m ong  the  m a jo r fields of em plo y m en t 
fo r g ra d u a te  eng ineers today  are  the  m a n u fa c tu re  of sy n th e tic  o rg an ic  
chem icals; p lastics, syn thetic  fibers, an d  ru b b e r; p e tro le u m  refin ing; 
soap  a n d  d etergen ts; etc. M any  g roups of in d u strie s  th a t, in  fo rm er 
years, h a d  n eed  fo r on ly  a few m en  w ith  chem ica l en g in ee rin g  tra in in g  
a re  today  re q u ir in g  such m en  in  inc reasing  n u m b e r. A m ong  these 
re la tiv e ly  new  fields of m a jo r  em plo y m en t are  the  food  ind u strie s, the  
atom ic-pow er in d u stry , a n d  the  recovery a n d  p u rif ica tio n  of the  several 
so-called “ra re ” o r “u n u su a l” m eta ls  th a t  a re  b ecom ing  increasing ly  
im p o rta n t. N early  th ir ty  years of experience  w ith  the  C ornell five-year 
course in  chem ical en g in ee rin g  has caused em ployers of g rad u a tes  to 
offer s ta rtin g  salaries co m p arab le  to  those u sua lly  g iven  to  h o ld ers  of 
M asters’ degrees.
SCHOLASTIC REQUIREM ENTS
A s tu d e n t in  the  School of C hem ical a n d  M eta llu rg ic a l E n g in ee rin g  
w ho  does n o t receive a passing  g rade  in  every course fo r w h ich  h e  is 
reg istered , o r w ho fails in  any  te rm  o r sum m er session to  m a in ta in  an  
average g rad e  of 75, m ay  be d ro p p e d  o r p laced  on  p ro b a tio n .
If, in  the  o p in io n  of the  faculty , a s tu d e n t’s g en era l reco rd  is u n sa tis ­
factory , the  s tu d e n t m ay  be refused  perm ission  to  c o n tin u e  h is course 
even  th o u g h  he  has m e t the  m in im u m  re q u ire m e n ts  in  respect to  the  
n u m b e r of h o u rs  o f w ork  passed a n d  the  grades in  those hours. S tu d en ts  
w ho  fall b e h in d  in  th e ir  w ork  m ay be w arn ed , p u t  on  p ro b a tio n , o r 
d ro p p e d , e ith e r fro m  an  in d iv id u a l course o r fro m  th e  U n iversity , a t 
any  tim e d u r in g  th e  term .
S tu d en ts  w ho  so desire m ay change fro m  the  c u rr ic u lu m  in  ch em i­
cal en g in ee rin g  to  th a t in  m e ta llu rg ica l en g ineering , o r from  th e  c u r­
r ic u lu m  in  m e ta llu rg ica l en g in ee rin g  to  th a t  in  chem ica l en g in ee rin g , 
a t  any  tim e befo re  the  b eg in n in g  of th e  fifth  sem ester w ith o u t loss of 
tim e o r cred it.
CURRICULUM  (B.Ch.E.)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. COM P.
T E R M  1 C hem istry  113, In tro d u c to ry  Ino rg an ic  C hem istry 4 3 3
Physics 121, In tro d u c to ry  A naly tical Physics I . . .  3 3 2i/ 2
M athem atics 161, A nalytic G eom etry an d  Calculus 3 3 0
English 111, In tro d u c to ry  C ou rse .................................  3 3 0
E ng ineering  3119, D raw ing  an d  D escriptive
G eom etry .........................................................................  2 0 4
E ng ineering  5000, O rien ta tio n  ...................................  0 1 0
T o ta l ..................................................................................  15
T E R M  2 C hem istry  114, In tro d u c to ry  C hem istry ....................  4 2 6
Physics 122, In tro d u c to ry  A nalytical Physics I I . . .  3 3 2i/£
M athem atics 162, A nalytic G eom etry  and  C alculus 3 3 0
English 112, In tro d u c to ry  C ou rse ...............................  3 3 o
E ng ineering  3120, D raw ing  and  D escriptive
G eom etry ......................................................................... 1 o 2]/2
E ng ineering  5000, O rie n ta t io n .....................................  0 1 0
N on techn ica l elective .....................................................  3 0 0
T o ta l ..................................................................................  17
In  ad d ition  to tak ing  th e  above courses, all freshm en m u st satisfy th e  U niversity ’s
requ irem ents  in  physical edu ca tio n  an d  m ilita ry  tra in in g .
T E R M  3 M athem atics 163, A nalytic G eom etry an d  Calculus 3 3 0
C hem istry  307, In tro d u c to ry  O rganic C hem istry . . 3  3 0
C hem istry 311, O rganic C hem istry L a b o ra to ry .. .  2 0 6
C hem istry  224, In tro d u c to ry  Q u an tita tiv e  Analysis 4 2 6
E ngineering  5101, In tro d u c to ry  Chem ical
E ng ineering  ....................................................................  2 2 0
Physics 123 o r 125 or 127, In tro d u c to ry  A nalytical 
Physics I I I  ....................................................................... 3 3 2i/ 2
T o ta l ..................................................................................  17
T E R M  4 E ng ineering  1156, A pp lied  M athem atics ................ 3 3 0
C hem istry  308, In tro d u c to ry  O rgan ic C h e m is try .. 3 3 0
C hem istry  312, O rganic C hem istry  L abora to ry  2 0 6
E ngineering  5102, In tro d u c to ry  Chem ical
E ng ineering  ....................................................................  2 2 0
E ng ineering  1151, M echanics ...................................... 3 3 o
Physics 124 or 126 o r 128, In tro d u c to ry  A nalytical
Physics IV ....................................................................... 3 3 2i/ 2
P ub lic  Speaking 201 .......................................................  3 3 0
T o ta l ..................................................................................  19
In  ad d ition  to  taking  th e  above courses, all sophom ores m u st satisfy th e  U niversity ’s 
requ irem ents in  physical edu ca tio n  an d  m ilita ry  train in g .
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  5 C hem istry  403, Physical C hem istry  ...........................  3 3 0
C hem istry 411, Physical C hem istry  L a b o ra to ry .. .  2 1 2 y2
E ng ineering  1152, M echanics ...................................... 3 3 0
E ng ineering  5203, C hem ical Processes ...................  2 2 0
E ng ineering  5303, U n it O pera tions .........................  3 3 0
E ng ineering  5851, C hem ical M icroscopy ................... 3 o r 0 1 5
E ng ineering  3241, Statistics .................... 0 or 3 2 2\Z2
H istory  165, Science in  W estern  C iv iliza tio n   3 3 0
T o ta l ..................................................................................... 19
T E R M  6 C hem istry  404, Physical C hem istry ............................. 3 3 0
C hem istry 412, Physical C hem istry  L a b o ra to ry .. .  2 1 2i/£
E ng ineering  1153, S trength  of M a te ria ls ..................  3 3 0
E ngineering  5204, C hem ical Processes.................  2 2 0
E ng ineering  5304, U n it O p e ra tio n s ............................ 3 3 0
E ng ineering  5851, Chem ical M icroscopy.................... 0 o r 3 1 5
E ng ineering  3241, S ta tistics............................................ 3 o r 0 2 2 i/2
H istory  166, Science in  W estern  C iv iliza tio n   3 3 0
T o ta l ..................................................................................... 19
T E R M  7 E ng ineering  4931, E lectrical E n g in ee rin g ................. 3 2 2i/ 2
E ng ineering  5103, C hem ical E ng ineering
T h e rm o d y n a m ic s ............................................................  3 3 0
E ng ineering  5353, U n it O pera tions L a b o ra to ry .. .  3 2 3
E ng ineering  5711, L ib rary  Use and  P a ten t L aw . 2 2 0
E ng ineering  6255, M aterials of C o n stru c tio n   3 3 0
Electives ................................................................................ 5 -  -
T o ta l ..................................................................................... 19
T E R M  8 E ng ineering  4933, E lectrical E n g in ee rin g ................. 3 2 2i/ 2
E ng ineering  5104, C hem ical E ng ineering
T h e rm o d y n a m ic s ............................................................ 3 3 0
E ng ineering  5354, U n it O pera tions L a b o ra to ry .. .  3 2 3
E ng ineering  5701, P la n t Inspection  T r i p .................  1 1 0
E ng ineering  6256, M aterials of C o n stru c tio n   3 3 0
Electives ................................................................................ 6 -
T o ta l ..................................................................................... 19
T E R M  9 E ng ineering  5503, C hem ical E ng ineering
C alculations ..................................................................... 2 2 0
E ng ineering  5106, R eaction  K inetics .......................... 2 2 0
E ng ineering  5746, Chem ical E ng ineering
Economics .........................................................................  3 3 0
E ngineering  5953, R esearch P ro ject .........................  2 0 6
C hem istry  555,* A dvanced Ino rg an ic  C hem istry . . .  3 3 0
Electives ...............................................................................  6  — —
T o ta l ..................................................................................... 18
*N ot re q u ired  u n til 1961-1962. Suggested as an  elective for fa ll of 1959 an d  1960.
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. C O M P.
T E R M  10 E ng ineering  5504, C hem ical E ng ineering
C alcu lations .................................................
E ng ineering  5610, P la n t Design Pro ject 
E ng ineering  5954, R esearch P ro ject . . . 
E lectives ............................................................
2
4
2
9
2
2
0
0
6
6
T o ta l ......................
T o ta l for 10 term s
17
179
REQUIREM ENTS TOR TH E  
DEGREE OF M.Ch.E.
A c an d id a te  m u st com plete  a m in im u m  of 54 c red it h o u rs  d is tr ib u te d  
as follows (see page 15 fo r a d d itio n a l in fo rm a tio n ):
1. A  m in im u m  of 18 c red it h o u rs  in  the  basic physical sciences of 
physics, chem istry , a n d  m athem atics. N o rm ally , 6 c red it h o u rs  of m a th e ­
m atics, an d  3 to  9 cred its in  b o th  physics an d  chem istry , m u st be selected 
from  the  fo llow ing  courses to  m ake u p  th e  to ta l of f8 c red its  (see the  
A n n o u n c e m e n t  o f  the  College o f A r ts  and  Sciences  fo r d escrip tions of 
courses n u m b e re d  below  1000):
Chem istry (3 to 9 credits):  245, 320, 365, 366, 375, 380, 395, 431, 448, 
455, 461, 472, 480, 482, 491, 492, 555, 575, 576, 585, 586; B iochem istry  
101, 102, 201, 202.
Physics (3 to 9 credits): 214, 225, 226, 236, 243, 244, 254, 350, 380, 
675, 775, 8311, 8312, 8313, 8321, 8351, 8352, 8512.
M athem atics  (6 credits): 501-502, 609, 610, 612, 613, 614, 615, 616, 
621-622, 641-642, 661, 662, 5508, 5509.
2. A t least 18 cred its  in  chem ical en g in ee rin g  selected  from  the  fo l­
low ing  courses: 6255-6, 5104, 5106, 5108, 5503-4, 5505, 5506, 5605- 
6-7-8+, 5609, 5741, 5742, 5743, 5744, 5746, 5747, 5748, 5749, 5760, 5851, 
5953-4-5-6+ , 6872.
N orm ally , a s tu d e n t w ill be ex p ec ted  to  com ple te  5503-4  a n d  a 
p ro je c t course (m ark ed  +).
3. T o  com ple te  degree req u irem e n ts , a ll courses in  excess of the  
m in im u m  36 h o u rs  specified above are  considered  to  be  electives even 
if they  are  tak en  in  the  basic sciences o r chem ical en g in ee rin g . G ra d u ­
ate  courses in  o th e r  d iv isions of the  C ollege of E n g in ee rin g  a re  accep t­
ab le  electives. A ll elective courses m u st be ap p ro v ed  by the  s tu d e n t’s 
adv iser a n d  the  G ra d u a te  C o m m ittee  of the  School.
SPECIALIZED TRAINING
W ith in  the  basic re q u ire m e n ts  for the  degree of M .C h.E ., p rog ram s 
m ay be a rra n g ed  w h ich  give the  s tu d e n t ad v an ced  tra in in g  in  various
specialized  fields em ploy ing  chem ical eng ineers. T h e y  m ay be  p la n n e d  
to  m eet the  re q u ire m e n ts  a n d  special in te rests  of the  in d iv id u a l s tu ­
d en t. Specific p rog ram s are  av a ilab le  in b iochem ical en g in ee rin g , 
chem ical en g in ee rin g  ad m in is tra tio n , n u c le a r  en g in ee rin g , a n d  po ly ­
m eric  m ate ria ls , b u t  o th e rs  m ay be arrang ed .
METALLURGICAL ENGINEERING
M eta llu rg ica l en g in ee rin g  is co n cern ed  w ith  th e  science a n d  tech ­
nology of m eta ls  a n d  re la te d  m a te ria ls , in c lu d in g :
a. E x tra c tin g  a n d  p u rify in g  m eta ls  fro m  ores th a t  occur n a tu ra lly .
b. A lloy ing  m eta ls  w ith  o th e r  m etals, o r n o nm eta ls , to  develop  
desirab le  p ro p ertie s , such as s tren g th , co rrosion  resistance, o r h ea t 
resistance.
c. H e a t- tre a tin g  m eta ls  to  develop  o p tim u m  p ro p e rtie s  for v a ried  
uses.
d. C asting  o r m echan ica lly  fo rm in g  m eta ls  in to  usefu l shapes, such as 
eng ine  blocks, ra i lro a d  ra ils, o r  a irp la n e  parts .
e. Jo in in g  m eta ls  to  o th e r  m eta ls  by w eld in g  o r b razing .
f. Selection  of m eta ls  a n d  alloys for specific ap p lica tio n s , e.g., ch em i­
cal process vessels o r n u c le a r pow er reac to rs.
Since the  field is very b road , it  is o ften  d iffe ren tia ted  in to  th ree  d iv i­
sions, concerned  respectively  w ith  ex trac tiv e  m e ta llu rg y , physical m e ta l­
lurgy, a n d  m echan ica l m eta llu rg y . T h e  first stem s p rin c ip a lly  from  the  
basic science of chem istry , the  second from  the  basic science of physics, 
a n d  the  last from  physics an d  the  a p p lie d  science of m echanics. E x tra c ­
tive m e ta llu rg y  involves the  reac tio n s a n d  processes fam ilia r  to  the  
chem ist a n d  chem ical en g in ee r a n d  is som etim es called  chem ica l m e ta l­
lurgy. Physical m e ta llu rg y  involves study  of the  in te rn a l  s tru c tu re  of 
m eta ls  as affected by alloy ing , h e a t tre a tm e n t, a n d  d efo rm a tio n , an d  
the  d ep en d en ce  of p ro p e rtie s  an d  b eh av io r o n  in te rn a l  s tru c tu re . 
M echan ical m e ta llu rg y  is closely re la te d  to  o th e r  e n g in ee rin g  fields 
an d  involves the  sh ap in g  o f m e ta l in to  usefu l parts , such as s tru c tu ra l  
beam s, a irc ra f t p ro p e lle rs  a n d  je t  eng ine  b lades, c o m m u n ica tio n  cable, 
etc. M eta l processing m e th o d s such as casting , m ech an ica l fo rm ing , 
a n d  w eld ing  are  in c lu d ed  in  the  b ro a d  classification of m echan ica l 
m eta llu rgy .
T h e  selection  of m eta ls  fo r specific types of service b ring s the  m e ta l­
lu rg ica l en g in ee r in to  associa tion  w ith  all fields of en g ineering , since 
m etals are  the  m ost im p o rta n t class of m a te ria ls  fo r en g in ee rin g  
co n stru c tio n .
PROGRAM OF STUDIES
T h e  cu rr ic u lu m  lead in g  to  the  degree of B achelo r of M eta llu rg ica l 
E n g in ee rin g  p rov ides a b ro a d  coverage of the  th eo re tica l a n d  a p p lie d
aspects of a ll b ran ch es of m e ta llu rg ica l en g ineering , b u il t  u p o n  in te n ­
sive tra in in g  in  the  basic sciences— m athem atics, physics, a n d  chem is­
try— an d  in  a llied  fields of eng ineering .
Basic subjects consum e the  m a jo r  p a r t  of the  first tw o years, w ith  
m e ta llu rg ica l courses b eg in n in g  in  the  second year to  give an  in tro d u c ­
tio n  to  ex trac tiv e  a n d  physical m e ta llu rg y  a n d  m e ta l processing. T h e  
m e ta llu rg ica l c o n te n t of the  c u rr ic u lu m  progressively  increases in  the  
last th ree  years, w ith  em phasis  on  basic p rin c ip les  a n d  c o rre la tio n  of 
in fo rm a tio n .
D u rin g  the  fifth  year, each s tu d en t, w o rk in g  u n d e r  the  d irec tio n  of 
a m em b er of the  facu lty , carries on  a research  p ro je c t in  a special area 
of h is ow n selection . T h e  p ro je c t m ay  be in  any  field of m e ta llu rg ica l 
activ ity , ra n g in g  from  th eo re tica l science to  a p p lie d  en g inee ring .
T h e  sequence o f courses is closely c o o rd in a ted  to  p ro v id e  a b ro ad  
fu n d a m e n ta l b ack g ro u n d  on  w hich  to  u n d e rta k e  w ork  in  any  b ran ch  
of m e ta llu rg ica l en g ineering . G rad u a te s  a re  q u a lified  fo r w ork  in 
ex tractive , physical, o r  m echan ica l m e ta llu rg y , as w ell as fo r g ra d u a te  
study.
T E C H N IC A L  AN D N O N T E C H N IC A L  E LE C T IV ES
T h e  p ro g ram  in  m e ta llu rg ica l en g in ee rin g  offers a core of re q u ire d  
basic an d  a p p lie d  courses a n d  p rov ides fo r a large  n u m b e r of elective 
choices. T h e  s tu d e n t m ay use th e  elective h o u rs  to  su p p le m e n t the  
re q u ire d  courses w ith  m ore  advanced  seq u en tia l s tudy  in  the  basic 
sciences o r in  m e ta llu rg ica l an d  o th e r  e n g in ee rin g  fields, o r  to p u rsu e  
o th e r  subjects o f special in te re st o u ts id e  en g inee ring .
A t least one elective choice is av a ilab le  in  each te rm  a fte r  the  first 
term  of the  freshm an  year. In  the  last tw o years of the  p ro g ram , a large  
n u m b e r  of elective h o u rs  m ake it  possib le  fo r the  s tu d e n t to  take 
advanced  courses in  specific scientific a n d  tech n ica l areas a n d  to  study 
in  o th e r  d iv isions of the  U niversity . T h u s  h e  m ay elect advanced  courses 
in  m e ta llu rg ica l en g ineering , o r courses in  n o n tech n ica l areas. H e  m ay 
also elect a sequence o f courses in  a specific technology, e.g., n u c le a r 
technology; he m ay co-register in  the  L aw  School o r the  G ra d u a te  
School of B usiness a n d  P u b lic  A d m in is tra tio n ; o r he  m ay p u rsu e  
advanced  courses in  m athem atics, physics, a n d  chem istry  in  p re p a ra tio n  
fo r g ra d u a te  study.
T h e  cu rric u lu m  p rov ides fo r a m in im u m  of 27 h o u rs  of n o n tech n ica l 
courses essential to a lib e ra l ed u ca tio n . O f these, 15 are  specified as 
in tro d u c to ry  E nglish , speech, a n d  h is to ry  of science in  W estern  c iv ili­
zation . T h e  re m a in in g  12 are  to  be chosen by the  s tu d en t, in  co n su lta ­
tion  w ith  h is adviser, from  the  fields of the  h u m a n itie s  a n d  social 
sciences, in c lu d in g  the  classics, econom ics, E nglish , fine arts, govern ­
m en t, h isto ry , language, lite ra tu re , ph ilo sophy , psychology, an d  
sociology.
O f the  re m a in in g  elective hours, tw elve m u st be  tech n ica l in  n a tu re , 
selected  fro m  the  basic sciences, m a them atics, chem istry , physics; o r 
from  m e ta llu rg ica l o r o th e r  fields of en g in ee rin g ; o r fro m  a p p ro v ed  
courses in  o th e r  d iv isions of the  U niversity .
T h e  re m a in in g  seventeen  elective h o u rs  m ay be  selected  as the  s tu ­
d en t, w ith  the  g u id an ce  of h is adviser, sees fit. 1 hese m ay be selected  
in  any area  of the  U niversity  for w hich  the  p re req u is ite s  are  m et. Som e 
s tu d en ts  use these free elective h o u rs  to  fu lfill a p o rtio n  of the  re q u ire ­
m en ts of p rog ram s in  law, business o r p u b lic  a d m in is tra tio n , o r the  
p ro fessional M aste r’s degree in  en g in ee rin g  (M .M et.E .).
O P T IO N S  A ND C O M B IN E D  PR O G R A M S
S tu d en ts  in  m e ta llu rg ica l en g in ee rin g  m ay u tilize  th e ir  e lective h o u rs  
to  take specialized  a n d  seq u en tia l w ork  in such fields as business a d m in ­
is tra tio n , law, in d u s tr ia l  a n d  lab o r re la tio n s , n u c le a r  technology , a n d  
m a te ria ls  technology.
T h e  sequence in  n u c le a r technology , fo r exam ple , inc lu d es courses 
in  n u c le a r a n d  reac to r physics, n u c le a r  m easurem en ts, a n d  h e a t tra n s ­
fer. T h e  p ro g ram , described  in  d e ta il elsew here in  th is  A n n o u n cem en t, 
p rep ares  s tu d en ts  fo r w ork  in  the  design, d ev e lop m en t, a n d  o p e ra tio n  
of n u c le a r reactors.
T h e  m e ta llu rg ica l en g in ee rin g  s tu d e n t w ish ing  to  g a in  a b ro a d e r  
tra in in g  in  m a te ria ls  technology  m ay elect courses co n cern ed  w ith  
ceram ics, n u c le a r m ate ria ls , h igh  te m p e ra tu re  m ate ria ls , po lym eric  
m a te ria ls , concrete, fo u n d ry  en g inee ring , m a te ria ls  processing, a n d  
o thers.
S tu d en ts  in te re s ted  p a rtic u la r ly  in  ad m in is tra tiv e  aspects of en g i­
n ee rin g  m ay co-register in  the  G ra d u a te  School of B usiness a n d  P u b lic  
A d m in is tra tio n  d u r in g  th e ir  fo u r th  an d  filth  years a n d  m ay th e n , by 
c o n tin u in g  in the  la tte r  school fo r one a d d itio n a l year a fte r rece iv ing  
th e  degree of B .M et.E ., be aw arded  the  degree of M aste r of B usiness 
A d m in is tra tio n  o r M aster of P u b lic  A d m in is tra tio n .
S tu d en ts  w ho co n te m p la te  en te r in g  the  legal p ro fession  m ay reg ister 
jo in tly  in the  L aw  School in  th e ir  fifth  year in  m e ta llu rg ica l e n g in ee r­
ing , a n d  m ay c o u n t th is  year of w ork tow ard  b o th  the  en g in e e rin g  
degree a n d  the  degree of B achelo r of Laws. D u rin g  the  s ix th  a n d  sev­
e n th  years, a n d  a fte r rece iv ing  the  degree of B .M et.E ., th e  s tu d e n t is 
reg is te red  only  in  the  L aw  School.
EMPLOYMENT AFTER G RADUATIO N
Since m eta ls  p lay  an  im p o rta n t ro le  in  a lm ost every k in d  of e n g in ee r­
ing  activ ity , g rad u a tes  of the  cu rric u lu m  in m e ta llu rg ica l e n g in ee rin g  
have an  u n ex ce lled  d iversity  of o p p o r tu n itie s  fo r em plo y m en t. M e ta l­
lu rg ica l eng ineers are  em ployed  in  basic m e ta llu rg ica l in d u strie s , such 
as those p ro d u c in g  steel, copper, o r a lu m in u m . I n  these ind u strie s ,
g rad u a tes  m ay be concerned  w ith  sm eltin g  an d  refin ing  o p e ra tio n s  an d  
w ith  the  p ro d u c tio n  of fin ished  o r sem ifin ished  p roduc ts . T h e y  m ay 
be concerned  w ith  research  an d  d ev elop m en t, p la n t  o p era tio n s, or 
techn ica l sales.
M e ta llu rg ica l eng ineers are  also in d e m a n d  in  in d u s trie s  th a t  
fab rica te  o r consum e m etals, t o r  exam ple , they m ay w ork in  the  chem i­
cal process o r p e tro le u m  ind u strie s , adv ising  as to  the  m ost su itab le  
m a te ria l to r a specific o p e ra tio n  a n d  seeing th a t  p e rfo rm an ce  is satis­
factory. M eta llu rg ica l eng ineers  also m ay w ork in  the  au tom o b ile , 
a irc ra ft, o r e lec tro n ic  ind u strie s, a ll- im p o rta n t consum ers o f m eta ls  an d  
thus d e p e n d e n t u p o n  p ro p e r  selection  a n d  u tiliz a tio n  of m etals.
G rad u a tes  also m ay e n te r  the  u tilitie s  in d u strie s  w hich  fu rn ish  
tra n sp o rta tio n , co m m u n ica tio n , a n d  pow er. O p p o rtu n itie s  a re  excel­
len t fo r m e ta llu rg ica l eng ineers in  the  n u c le a r en g in ee rin g  field, 
because of the  m any  ch a llen g in g  m a te ria ls  p rob lem s co n cern ed  w ith  
m a n u fa c tu re  of fuel e lem ents a n d  reac to r vessels, as w ell as w ith  p ip ing , 
h ea t exchangers, a n d  m ore  c o n v en tio n a l parts . T h e  field of h igh-speed 
flight of a irc ra f t an d  m issiles also p resen ts ch a lleng in g  p ro b lem s in  the  
need  fo r h ea t-resistan t m ate ria ls .
O p p o rtu n itie s  are  good  in  basic an d  a p p lie d  research  a n d  develop ­
m e n t in  b o th  p rim ary  p ro d u c in g  as w ell as co n sum ing  in d u strie s  o r in  
g o ve rn m en t lab o ra to ries  concerned  w ith  c iv ilian  o r defense needs.
TRANSFER IN T O  METALLURGICAL ENGINEERING
A n u m b e r ol s tu d en ts  fail to recognize an  in te re st in  m e ta llu rg ica l 
en g in ee rin g  b e lo re  e m b a rk in g  o n  som e o th e r  en g in ee rin g  p rogram . 
O w ing  to the  large n u m b e r  of elective h o u rs  an d  the  flexab ility  in  the  
cu rric u lu m  thereby  afforded , a s tu d e n t m ay tran sfe r in to  m e ta llu rg ica l 
en g in ee rin g  a t the  en d  of the  freshm an  year, a n d  in m ost instances 
even a t the  en d  of the  second year, w ith o u t over all loss of tim e.
SCHOLASTIC REQUIREM ENTS
T h e  scholastic re q u ire m e n ts  in  m e ta llu rg ica l en g in ee rin g  are  id e n ­
tical w ith  those in  chem ical en g in ee rin g  (see page 58 of th is  A n n o u n ce ­m ent).
M E T A L L U R G IC A L  E N G IN E E R IN G  
C U R R IC U L U M  (B .M et.E .)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  1 C hem istry  113, In tro d u c to ry  In o rg an ic  C hem istry  4 3 3
Physics 121, In trod uc to ry  A naly tical Physics I   3 3 2i/ 2
M athem atics 161, A nalytic G eom etry , C a lc u lu s .. .  3 3 0
E nglish  111, In tro d u c to ry  C o u rse ...............................  3 3 0
E ng ineering  3119, D raw ing  an d  D escriptive
G eom etry  ...................................................................  2 0 4
E ngineering  6000, O r ie n ta t io n ......................................  0 1 0
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T E R M  2 C hem istry 114, In tro d u c to ry  C hem is try .....................  1 2 6
Physics 122. In tro d u c to ry  A nalytical Physics I I . . . 3 3 21/2
M athem atics 162, A nalytic G eom etry  an d  C alculus 3 3 0
E nglish  112, In trod uc to ry  C ou rse ...............................  3 3 0
E ng ineering  3120, D raw ing  an d  D escrip tive
G eom etry  ....................................................................  1 ®
E ngineering  6001, O r ie n ta t io n ...................................... 0 1 0
Elective ..................................................................................  3
17
In  ad d itio n  to taking  the above courses, all freshm en m u st satisfy th e  U n iversity ’s 
requ irem en ts  in  physical edu ca tio n  an d  m ilita ry  tra in in g .
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus 3 3 0
C hem istry  224, In tro d u c to ry  Q u a n tita tiv e  Analysis 4 2 6
C hem istry  301. In tro d u c tio n  to O rgan ic C hem istry  2 2 0
Physics 123, 125 or 127, In tro d u c to ry  A nalytical
Physics I I I .........................................................................  3 3 2i/£
E ng ineering  6201, P ro du ctio n  of M e ta ls ................. 3 3 0
E ng ineering  6251, M etallu rgy  L ab o ra to ry ..............  1 0 2!/,
E lective ..................................................................................  3
19
T E R M  4 Physics 124, 126 o r 128, In tro d u c to ry  A nalytical
Physics IV .........................................................................  3 3 2 i/ 2
E ngineering  1156, A pp lied  M ath em atic s .................  3 3 0
E ng ineering  1151, M echanics-S tatics........................... 3 3 0
E ng ineering  6202, N a tu re  and  U tilization  of
M etals ................................................................................ 3 3 0
E ng ineering  6252, M etallu rgy  L ab o ra to ry ...............  2 1 2 j/2
Elective ..................................................................................  3
17
In  ad d itio n  to tak ing  th e  above courses, all sophom ores m u st satisfy th e  U n iv e r­
sity ’s req u irem en ts  in  physical education  an d  m ilita ry  tra in in g .
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS RKC. CO M P.
T E R M  5 C hem istry 403, In tro d u c to ry  Physical C h e m is try .. 3 3 0
C hem istry 411, Physical C hem istry  L a b o ra to ry .. .  2 1 21/j
E ng ineering  5851, C hem ical M icroscopy........................  3 1 5
E ngineering  6301, P rinc ip les of M etallu rg ical
E ng ineering  ..................................................................... 3 3 0
H istory  165, Science in  W estern  C iv iliza tio n   3 3 0
Elective ..................................................................................  3
17
T E R M  6  C hem istry 404, In tro d u c to ry  Physical C hem istry  3 3 0
C hem istry  412, Physical C hem istry  L ab ora to ry . 2 1 %\/2
E ngineering  1153, S tren gth  of M a te r ia ls .................. 3 2 2y£
H istory  166, Science in  W estern  C iv iliza tio n   3 3 0
E ng ineering  6353, In tro d u c to ry  M e ta llo g ra p h y .. . 3 1 5
Elective ...........................................................................  3
17
T E R M  7 E ng ineering  6403, M etallu rg ica l T herm odynam ics 3 3 0
E ng in eerin g  6415, Principles of M aterials
Processing .........................................................................  3 2  2\/2
E ngineering  6411, Physical M e ta llu rg y ........................  3 3 0
C hem istry 555, A dvanced In o rg an ic  C h e m is try .. . 3 3 0
E ng ineering  1152, M echanics— D ynam ics...............  3 3 0
Elective ..................................................................................  3
18
T E R M  8 E ng ineering  6404, M etallu rg ica l T herm odynam ics 3 3 0
E ng ineering  6452, E xp erim en ta l Physical
M etallu rgy  .......................................................................  3 2  2 i/ 2
E ng ineering  6412, Physical M e ta llu rg y ...................... 3 3 0
E ng ineering  6471, P la n t In sp ection s ...........................  1 — -
Speech 201 ...........................................................................  3 3 0
Electives ................................................................................ g
19
1 ERM  9 E ng ineering  4931, E lectrical E n g in ee rin g ..................  3 2 2'/>
E ngin eerin g  6553, M etallu rg ica l E ng ineering
Pro ject ................................................................................ 2 -  6
E ngin eerin g  3241, S ta tistics............................................  3 2 2>/2
E ngineering  6503, Service B ehavior of M eta ls   3 3 0
E le c tiv e s ..................................................................................  8 _
19
T E R M  10 E ng in eerin g  4933, E lectrical E n g in ee rin g .................  3 2 2 \/2
E ngin eerin g  6506, M etallu rg ica l D esign ....................  2 2 0
E ng in eerin g  6554, M etallu rg ica l E ng ineering
P ro ject ................................................................................ 2 -  6
E ngineering  6504, U n it Processes.................................  3 1 2 / 2
Electives ..............................    g
19
R E Q U IR E M E N T S  F O R  T H E  D E G R E E  O F  M .M et.E .
A  c an d id a te  m u st com plete  a m in im u m  o f 54 c re d it h o u rs  d is­
tr ib u te d  as follows:
1. A  m in im u m  of 18 c red it h o u rs  in  the  basic physical sciences of 
physics, chem istry , a n d  m ath em atics. N o rm ally , 6 c red it h o u rs  of m a th e ­
m atics, a n d  3 to  9 c red its  in  b o th  physics a n d  chem istry  sh o u ld  be 
selected. T h e  courses th a t m ay be tak en  w ill o rd in a r ily  fa ll w ith in  the  
fo llow ing  lis t (see the  A n n o u n c e m e n t  o f  the  College o f  A r ts  and  
Sciences  fo r d escrip tions of those n u m b e re d  below  1000):
C hem istry:  431, 455, 461, 472, 480, 485, 491, 492, 555, 575, 576, 585, 
586.
Physics: 214, 225, 226, 236, 243-244, 254, 350, 380, 477, 485, 486, 588, 
675, 676, 775, 8121-8122, 8252, 8311, 8312, 8313, 8321, 8351, 8512, 8517.
M athem atics:  501-502, 609-610, 612, 613, 614, 615, 616, 621-622, 
641-642, 661, 662, 721, 5508, 5509.
2. A  m in im u m  of 18 c red its  in  m e ta llu rg ica l en g in ee rin g  selected  
from  the  fo llow ing  list of courses: 6404, 6501, 6502, 6553-6556, 6620, 
6623, 6624, 6641, 6651, 6661, 6671, 6872, 6960, 6970.
A s tu d e n t tran sfe rrin g  from  a n o th e r  school, a fte r  c o n su lta tio n  w ith  
the  faculty , m ay find  it  adv isab le  to  in c lu d e  in  h is p la n  of study  ce rta in  
u n d e rg ra d u a te  courses in  m e ta llu rg ica l e n g in ee rin g  o r p o rtio n s  thereof, 
fo r w h ich  h e  w ill n o t receive advanced  cred it.
3. A  m in im u m  of 18 c red it h o u rs  of e lected  courses, of w h ich  9 m ay 
be n o n tech n ica l; courses in  the  basic physical sciences o r in  m e ta llu rg i­
cal en g in ee rin g  in  excess of th e  m in im u m  re q u ire m e n ts  a re  considered  
electives fo r the  p u rp o se  of m ee tin g  th is  re q u ire m e n t. A ll elective 
courses m u st be ap p ro v ed  by the  s tu d e n t’s adv iser a n d  the  G ra d u a te  
C o m m ittee  of the  School.
SPECIALIZED TRAINING
A  s tu d e n t m ay  select h is p ro g ram  w ith in  the  above fram ew ork  of 
re q u ire d  an d  elective courses to  p ro v id e  fo r specialized  tra in in g  in  b u si­
ness o r p u b lic  a d m in is tra tio n  o r in  the  ap p lic a tio n  of m e ta ls  to  specific 
ind u strie s, such as the  chem ical o r n u c le a r pow er ind u strie s, as w ell as 
in  o th e r  fields.


THE GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING
TH E  P R IM A R Y  ob jec tive  of th is  School is th e  tra in in g  of selected en g in ee rin g  a n d  science g rad u a te s  in  the  scientific aspects of aero ­nau tics. T h is  tra in in g  is in te n d e d  especially  to  p re p a re  the  s tu d en ts  to 
carry  o u t research  a n d  d ev e lo p m en t en g in ee rin g  in  the  a e ro n au tic a l 
an d  “aero-space” in d u strie s  a n d  in  the  re la te d  scientific in s titu tio n s .
T o  th is  end , s tu d en ts  are  a d m itte d  to  th is  School w ho have  d e m o n ­
stra ted , in  th e ir  u n d e rg ra d u a te  careers, m o re  th a n  average ab ilitie s  in  
an a ly tica l subjects, a n d  w ho have show n a d e q u a te  prom ise  of ca rry in g  
on  g ra d u a te  study  successfully.
In  the  ae ro n au tic a l en g in ee rin g  p ro g ram , co n sid erab le  em phasis  is 
p laced  u p o n  o rig in a l research , b o th  th e o re tica l a n d  ex p erim en ta l. 
T h ro u g h  the  academ ic year, close co n tac t is m a in ta in e d  betw een  the  
G ra d u a te  School a t the  U n iversity  a n d  the  C o rn ell A e ro n au tica l L a b ­
o ra to ry  in  B uffalo, N.Y. In  a d d itio n , ce rta in  p erio ds of em plo y m en t a t 
the  L ab o ra to ry  are  offered to  a e ro n au tic a l en g in ee rin g  s tu d en ts—  
usually  d u r in g  th e ir  sum m er vacations. S tu d en ts  a re  u rg ed  to  take 
ad v an tag e  of such em ploym en t, if i t  is available.
T h e  G ra d u a te  School of A ero n au tica l E n g in ee rin g  is in  the  new ly 
com ple ted  G ru m m a n  H a ll, the  g ift of L eroy  R . G ru m m an , C o rn e ll ’16. 
In  these new  q u a rte rs  the  School is p ro v id ed  w ith  su p e rio r facilities for 
lab o ra to ry  s tud ies in  flu id  m echanics, aerodynam ics, a n d  gasdynam ics. 
M em bers of the  teach ing  staff an d  g ra d u a te  s tu d en ts  are  engaged  in  an  
active p ro g ram  of fu n d a m e n ta l stud ies in  these fields. E m phasis  is p u t  
u p o n  the  scientific a n d  en g in ee rin g  p rob lem s of space flight, i.e., of 
vehicles w hich  leave a n d  re -en te r the  e a r th ’s a tm o sp h ere  a t  ex trem e 
speeds.
ADMISSION
A p p lica tio n  fo r adm ission  to  the  G ra d u a te  School of A ero n au tica l 
E n g in ee rin g  as a ca n d id a te  fo r the  degree M .A ero.E . sh o u ld  be  m ade  
to  the  D irec to r of th e  G ra d u a te  School of A ero n au tica l E n g in eerin g , 
C ollege of E n g in eerin g , C o rn e ll U n iversity . A  special a p p lic a tio n  b la n k  
fo r th is  p u rp o se  can be  o b ta in e d  fro m  the  Office o f the  D irec to r of the  
G ra d u a te  School of A ero n au tica l E n g in ee rin g  a n d  sh o u ld  be re tu rn e d  
d irec tly  to  h im .
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Data from this cascade wind tunnel  
are important  in the prel iminary  
design of jet and turboprop aircraft 
engines,
T h e  degree of M .A ero.E . is aw ard ed  u n d e r  the  ju r isd ic tio n  of the  
C ollege of E n g in eerin g , a n d  the re fo re  can d ida tes  fo r th is  degree d o  n o t 
reg ister in  the  G ra d u a te  School of the  U niversity .
S tu d en ts  w ho  desire to  w ork  for the  degree of Ph .D . w ith  a e ro n au tic a l 
en g in ee rin g  as th e ir  m a jo r  su b jec t m u st be  a d m itte d  to  the  G ra d u a te  
School of the  U n iversity  in  the  u sua l m a n n e r . T h e y  sh o u ld  m ake  a p p li ­
ca tio n  to  the  D ean  of the  G ra d u a te  School, u sin g  th e  a p p lic a tio n  b la n k  
for adm ission  to  th e  G ra d u a te  School.
CURRICULUM
T h e  ae ro n au tic a l en g in ee rin g  c u rr ic u lu m  is p la n n e d  to  accom plish  
the  b ro a d  ob jectives s ta ted  above. C ourses o f study  are  p ro v id e d  le a d ­
in g  to the  degree of M aster of A ero n au tica l E n g in ee rin g  a n d  to  the  
d egree of D o cto r of P h ilo so p h y  w ith  a e ro n au tic a l e n g in ee rin g  as the  
m a jo r subject.
STUDY LEADING TO  TH E  
DEGREE OF M.AERO.E.
T h is  p ro g ram  of a e ro n au tic a l en g in ee rin g  stud ies is ap p lic a b le  to 
m uch  of the  s ta n d a rd  en g in ee rin g  w ork  in  the  ae ro n a u tic a l in d u stry , 
b u t  bey o nd  th a t  i t  is p la n n e d  to  increase the  s tu d e n t’s fac ility  in  th e  use 
of the  basic sciences in  aero-space en g in ee rin g  a n d  to  s tim u la te  g ro w th  
in  the  p erfo rm an ce  of in d e p e n d e n t research  a n d  d ev e lo p m en t w ork. 
B ecause the  progress in  th is  field is so ex trem ely  ra p id , i t  is an  essen tial 
o b jec tive  of th is  p ro g ram  to  go b ey o nd  the  study  of p resen t-day  p rac ­
tices a n d  tech n iq u es a n d  to  p re p a re  the  s tu d e n t in  th e  fu n d a m e n ta l 
b ack g ro u n d  a n d  an a ly tica l m e th o d s  th a t  can  be  a d a p te d  to  fu tu re  
d ev e lop m en t.
1. T H E  C U R R I C U L U M  R E Q U I R E M E N T  fo r the  degree 
M .A ero.E . is the  successful passing  of a series o f courses o r  ex am in a tio n s  
in  these subjects. T h e  lis t of subjects re p ro d u c e d  below  co n stitu tes  a 
s ta n d a rd  of accom p lish m en t fo r the  M .A ero.E . can d id a te , b u t  th e  fac­
u lty  w ill m od ify  the  lis t to  su it the  needs, in terests , a n d  b ac k g ro u n d  
of each  in d iv id u a l can d id a te . Sufficient course offerings a re  av a ilab le  to 
p e rm it can d ida tes  to  study  in  any  of th ree  areas o f a e ro n a u tic a l en g i­
n eerin g : (1) aerodynam ics, (2) gasdynam ics (aerophysics), (3) a e ro n a u ti­
cal s truc tu res . A ctive research  in  all th ree  areas is b e in g  c a rr ied  o u t 
in  the  School.
A lth o u g h  the  s ta n d a rd  lis t of re q u ire d  subjects is such  as o rd in a r ily  
to  occupy (to ge th er w ith  the  thesis) fo u r term s of g ra d u a te  study , the  
residence re q u ire m e n t has been  set a t  one year (tw o term s), so th a t  s tu ­
d en ts  w ho e n te r  the  School w ith  ex cep tio n a l p re p a ra tio n , o r are  ab le  
o therw ise to  pass the  re q u ire d  ex am in a tion s , m ay  be ab le  to q u a lify  for 
the  degree in  one year.
W h en  the  s tu d e n t desires to  satisfy a re q u ire m e n t by  ex a m in a tio n  
( ra th e r  th a n  by passing  a course), h e  sh o u ld  req u es t the  facu lty  of the  
School to  schedu le  such an  ex am in a tio n .
I t  is suggested th a t each ca n d id a te  su p p lem en t h is re q u ire d  p ro g ram  
of courses, e.g., the  s ta n d a rd  lis t below , by a d d itio n a l courses e ith e r 
in  a e ro n au tic a l en g in ee rin g  o r in  o th e r  fields of study, so as to  re su lt in  
a b a lan ced  p ro g ram  of tw elve to  six teen  c red it h o u rs  p e r  term .
2. A N  A C C E P T A B L E  M A S T E R ’S T H E S IS ,  based  u p o n  o rig in a l 
research , is re q u ire d  of each ca n d id a te  fo r the  M .A ero.E .
3. M .A E R O .E .  C A N D I D A T E S  M U S T  PASS A F I N A L  E X A M I N A ­
T I O N ,  e ith e r  o ra l o r b o th  o ra l a n d  w ritten , a d m in is te re d  by the  
facu lty  of a e ro n au tic a l en g inee ring . T h e  facu lty  w ill f req u en tly  inv ite  
o th e r  m em bers of th e  U n iv ersity  staff to  a t te n d  a n d  to  p a rtic ip a te  in  
such  exam inations.
STANDARD LIST OF REQUIRED SUBJECTS 
FOR TH E M.AERO.E. DEGREE
CREDIT
HOURS
M athem atics 609 and  610, H ig her C alculus for E ngineers and  Physicists  6
or
E ng ineering  1180, 1181, A dvanced E ng ineering  M ath em atics.................................... 6
E ng ineering  7101, M echanics o f A irplanes an d  M issiles..............................................  3
E ng ineering  7102, M echanics of A irplanes an d  M issiles............................................... 3
or
E ngineering  4991, E lec tron ic E n g in ee rin g .........................................................................  3
E ngineering  7203 an d  7204, G asdynam ics...........................................................................  6
E ngineering  7301, T h eo re tica l A erodynam ics 1 ................................................................  3
E ng ineering  7403 an d  7404, A ircra ft D esign ......................................................................   2
E ng ineering  7405, A ero-Elastic P ro b lem s.............................................................................. 3
Electives chosen from  L ist A belo w ......................................................................................  12
E LE C T IV ES: L IS T  A
E ng ineering  7206, In tro d u c tio n  to M a g n e to h y d ro d y n am ics ............................................ 2
E ng ineering  7302, T heore tica l A erodynam ics II  (W ing T h e o ry ) .............................  3
E ngineering  7303, T heoretica l A erodynam ics I I I  (C om pressible F lu id s).................  3
E ng ineering  7304, T h eo re tica l A erodynam ics IV (Viscous F lu id s)............................  3
E ng ineering  7306, T heo ry  of P ropellers an d  R o to rs .....................................................  1
E ng ineering  1162, M echanics of V ib ra tio n ........................................................................  3
E ng ineering  1163, 1164, A pp lied  E lastic ity ........................................................................  3 ,3
E ngineering  1165, M athem atical E lastic ity ........................................................................  3
E ng ineering  1167, P lates an d  S hells....................................................................................... 3
E ngineering  1168, P lasticity  an d  S ta b ility ............................................................................ 3
E ngineering  1170, A dvanced M echanics................................................................................  3
E ngineering  1172, Selected T opics in  E ng in eerin g  M echanics..........................(arranged)
E ng ineering  1175, 1176, In tro d u c tio n  to N on linear M echan ics .................................  3 ,3
E ngineering  3652, C om bustion  T h e o ry ................................................................................  3
E ng ineering  4565, E lectrom agnetic T h e o ry .......................................................................  3
M athem atics 621-2, M athem atical M ethods in  P hysics................................................. 4 ,4
M athem atics 641-2, P artia l D ifferen tia l E q u a tio n s .......................................................  3 , 3
CREDIT
HOURS
Physics 243-4, A tom ic an d  M olecu lar Physics..................
Physics 254, E lectron ic P roperties of Solids an d  L iquids
Physics 380, Special L aborato ry  W o rk ...................................
Physics 475, T h eo re tica l M echanics......................................
Physics 476, E lec trodynam ics...................................................
Physics 242, A naly tical M echanics 3
6
3
(arranged)
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STUDY LEADING TO  TH E  
DEGREE OF Ph.D.
S tu d en ts  w ill be  a d m itte d  to  cand idacy  for the  degree of P h .D . as set 
fo rth  in  the  c u rre n t A n n o u n c e m e n t  o f  the  G radua te  School.  G en era l 
req u irem e n ts  such  as residence, m a jo r  a n d  m in o r subjects, fo reign  
languages, q u a lify in g  ex am in a tion s, a n d  thesis a re  also ex p la in e d  there . 
E ach  c an d id a te  is re q u ire d  to  com plete  a schedu le  of courses accep tab le  
to  h is Special C om m ittee , as ex p la in e d  in  the  A n n o u n c e m e n t .
T h e  G ra d u a te  School of A e ro n au tica l E n g in ee rin g  w ill a d m it s tu ­
den ts  h o ld in g  b acca lau rea te  degrees in  any  b ra n c h  of en g in ee rin g , 
physics, o r  m athem atics, p ro v id ed  th a t th e ir  u n d e rg ra d u a te  scholastic 
records a re  such  as to  in d ica te  ab ility  to  h a n d le  g ra d u a te  study. T h e  
C o rn e ll courses of s tudy  in  en g in ee rin g  physics, e lec trica l en g in ee rin g , 
an d  m echan ica l en g in ee rin g  are  especially  reco m m en d ed  to  s tu d en ts  
w ho expect to  e n te r  th is School a fte r  g ra d u a tio n .
A ll s tu d en ts  w ho expect to  e n te r  the  G ra d u a te  School of A ero n au tica l 
E n g in ee rin g  sh ou ld  try  to  a rra n g e  th e ir  u n d e rg ra d u a te  p ro g ram s to 
in c lu d e  as m u ch  w ork  as possib le in  a p p lie d  m echanics, th e rm o d y ­
nam ics, m a th em a tic a l analysis, a n d  physics. In  m ost cases, i t  w ill be 
w ell fo r en g in ee rin g  s tu d en ts  to  elect courses in  in te rm e d ia te  o r 
advanced  physics, such as a tom ic  a n d  m o lecu la r physics, k in e tic  theory  
of gases, a n d  e lec tric ity  a n d  m agnetism .
I t  w ill be possib le fo r C o rne ll s tu d en ts  in  the  five-year u n d e rg ra d u a te  
p rog ram s to  com plete  the  re q u ire m e n ts  fo r the  degree M .A ero.E . in  one 
year of g ra d u a te  study  in s tead  of the  n o rm a l tw o years, if they  com plete  
a  sufficient n u m b e r of the  re q u ire d  g ra d u a te  courses as electives in  th e ir  
u n d e rg ra d u a te  p rogram s. T h e  fo llow ing  courses are  reco m m en d ed  for 
th is  pu rpose:
E n g in ee rin g  7101, 7102 M echanics of A irp lan es  a n d  M issiles
E n g in eerin g  7203, 7204 G asdynam ics
M athem atics 609, 610 H ig h e r  C a lcu lus fo r E ng ineers  a n d  Physicists
PREPARATION FOR GRADUATE STUDY
or
M athem atics  621, 622 M ath em atica l M ethods in  Physics 
E n g in ee rin g  7403, 7404 A irc ra ft D esign
E n g in eerin g  1170 A dvanced  M echanics
E n g in ee rin g  1162 M echanics o f V ib ra tio n
Physics 242 A naly tica l M echanics
Physics 243, 244 A tom ic, M olecu lar, a n d  N u c lea r Physics
T o  be  a d m itte d  to  g ra d u a te  courses, an  u n d e rg ra d u a te  s tu d e n t m ust 
(1) be a reg u la rly  en ro lled  s tu d e n t in  a t least the  seven th  term  of one 
of the  en g ineering , physics, o r  m a th em atic s  cu rric u la  a t  C o rn e ll U n i­
versity; (2) show  prom ise, by h is p rev ious scholastic reco rd  o r o therw ise, 
o f ab ility  satisfac to rily  to  p u rsu e  advanced  study  a n d  research ; a n d  (3) 
have his adm ission  to  the  courses reco m m en d ed  by the  D irec to r of the 
G ra d u a te  School of A ero n au tica l E n g in ee rin g  (or the  ch a irm a n  o f the  
d e p a rtm e n t concerned).

DEPARTMENT OF 
ENGINEERING PHYSICS
OBJECTIVES
T H E  D E P A R T M E N T  of E n g in ee rin g  Physics, recently  estab lished , is so c o n s titu ted  as to p ro v id e  a type of ed u ca tio n  a n d  tra in in g  w hich  w ill effectively b rid g e  the  g ap  b etw een  th a t  of the  basic sciences 
an d  th a t of co n v en tio n a l en g in ee rin g  p ractice. T h e  g en era l a im  is to 
p re p a re  s tu d en ts  fo r a p rospective  career in  techn ica l research  an d  
advanced  en g in ee rin g  d ev elop m en t. As a resu lt of the  e x p a n d in g  tech ­
no log ical ac tiv ities in  the  co u n try , the  in d u s tr ia l research  lab o ra to ries  
an d  en g in ee rin g  d ev e lop m en t lab o ra to rie s  are  in  u rg e n t n eed  of 
g rad u a te s  w ith  the  v igorous a n d  ex ac ting  course of study  w hich  the  
cu rr ic u lu m  of th is d e p a rtm e n t prov ides.
FACULTY
T h e  a d m in is tra tiv e  a rra n g e m e n t of the  D e p a rtm e n t is such th a t  the  
facu lty  of the  D e p a rtm e n t inc ludes m em bers of the  science d e p a r t­
m en ts  of the  C ollege of A rts  a n d  Sciences a n d  m em bers of th e  several 
schools of en g in ee rin g  in  the  C ollege of E n g in ee rin g  w ho  are  p a r tic u ­
larly  in te re sted  in  the  ob jectives of the  D ep a rtm e n t.
LABORATORY FACILITIES
T h e  D e p a rtm e n t of E n g in ee rin g  Physics has a fu lly  e q u ip p e d  la b o ra ­
tory  of e lec tron  m icroscopy, in c lu d in g  fo u r large research-type elec tron  
m icroscopes an d  e q u ip m e n t fo r research  b o th  on  the  in s tru m e n t itself 
a n d  on  ap p lica tio n s  to  p ro b lem s in  physics, chem istry , b iology, an d  
en g in ee rin g  m ate ria ls . F acilities  are  also av a ilab le  for study  in  a p p lie d  
e lec tron  optics.
T h e  D e p a rtm e n t also m a in ta in s  a la b o ra to ry  w ith  m u ch  special 
e q u ip m e n t fo r the  study  of the  elastic p ro p e rtie s  of sing le m e ta l crystals, 
of e lastom ers, p lastics a n d  s im ila r m ate ria ls , a n d  of o th e r  p h en o m en a  
re la te d  to  the  physics of the  so lid  state. E x tensive  research  is ca rried  
on  in  the  field of surface physics a n d  corrosion , m a k in g  use of u lt r a  
h ig h  v acu u m  techn iques, m icro b a lan ce , e lec tro n  d iffrac tion , field em is­
sion m icroscope, etc.
Counting activated gold foils 
to determine neutron f lux levels.
R ecently , a lab o ra to ry  of n u c le a r m easurem en ts  has been  estab lished  
as p a r t  of the  n u c le a r technology  p ro g ram . In  a d d it io n  to  a n u c le a r 
subcritica l assem bly co n ta in in g  two a n d  one-half tons of n a tu ra l  u ra n i­
um , the  lab o ra to ry  is w ell e q u ip p e d  w ith  G eiger co u n ters  a n d  scalers, 
a 5' x  5' x  7 ' g ra p h ite  “sigm a p ile ,” n e u tro n  sources, lin e a r  am plifiers, 
a n d  so on, fo r e x p e rim en ta l w ork associated  w ith  th e  ra p id ly  e x p a n d ­
in g  field of a p p lie d  n u c le a r physics. C o n s tru c tio n  of a teach ing  a n d  
research  reac to r a n d  of a critica l facility  w ill be b egun  by early  1960.
In  ad d itio n , s tu d en ts  carry in g  o u t th e ir  p ro je c t s tud ies  have access to 
the  o th e r  lab o ra to rie s  of the  C ollege of E n g in ee rin g  an d  to  those of the  
C ollege of A rts a n d  Sciences as m ay be desirab le .
PROGRAM OF STUDIES
T h e  c u rric u lu m  lead ing  to the  degree of B achelo r o f E n g in ee rin g  
Physics covers in tensive  study  over a five-year p e rio d . T h e  course of 
study  is designed  to  com bine  the  b ro ad , basic, scientific, a n d  an a ly tica l 
tra in in g  of th e  physicist w ith  the  know ledge of the  p ro p e rtie s  of m a te ­
rials a n d  the  technolog ical p rin c ip les  of the  eng ineer. T h e  sub jec t 
m a tte r  falls in to  th ree  m a in  categories: fu n d a m e n ta l  sciences, nam ely , 
m athem atics, physics, a n d  chem istry ; the  p ro p e rtie s  a n d  tre a tm e n t of 
m a te ria l; a n d  en g in ee rin g  p ractice.
F o r t ra in in g  in  en g in ee rin g  research  a n d  d ev elop m en t, th e  s tu d e n t 
te rm in a te s  the  course by ca rry in g  o u t a sem iresearch  p ro je c t in  a 
special field of h is ow n choice, u n d e r  the  d irec tio n  of a facu lty  m em ­
b e r w ho  is an  a u th o rity  in  the  selected  field. T h e re  a re  a g rea t varie ty  
of these special fields in  physical science a n d  en g in ee rin g . T h e y  in c lu d e  
top ics in  e lec tron  physics, a to m ic  a n d  n u c le a r  physics, reac to r tech ­
nology, n u c le a r in s tru m e n ta tio n , e lec tro n  optics, a n d  ap p lica tio n s  
in c lu d in g  e lec tro n  m icroscopy, X-rays a n d  crystal s tru c tu re , sp ec tro ­
scopy, en g in ee rin g  electronics, com m u n ica tio n s, servom echanism s, u ltra  
h ig h  frequency  g en e ra tio n  a n d  p ro p a g a tio n , c irc u it analysis, elasticity  
a n d  stress analyses, p ro p e rtie s  of m ate ria ls , e n g in ee rin g  m echanics, 
physical m e ta llu rg y , the rm odynam ics a n d  h e a t tran sfer, aerodynam ics, 
a irp la n e  s tru c tu re , etc.
SCIENTIFIC AND TECHNICAL ELECTIVES
C o n side rab le  flex ib ility  in  the  tech n ica l courses is p ro v id ed  in  the  
last few term s of the  c u rr ic u lu m  to  allow  the  s tu d e n t to advance in  som e 
techn ica l fields b ey o nd  the  level p ro v id ed  by th e  re q u ire d  courses as 
h is in te re s t in  such fields develops. T o  p e rm it this, e ig h teen  h o u rs  are  
p ro v id ed  to  cover the  sem iresearch  p ro je c t a n d  th e  tech n ica l electives 
w hich  m ay be selected, w ith  the  perm ission  of the  s tu d e n t’s adviser, 
fro m  the  fo llow ing  subjects; physics, m a them atics, chem istry , physical 
m e ta llu rg y , advanced  m echanics a n d  elasticity , e n g in ee rin g  m ate ria ls ,
flu id  m echanics, aerodynam ics, h e a t pow er, com m unica tions, in d u s tria l 
e lectronics, servom echanism  theory , u lt r a  h ig h  frequency . T h e  choice 
w ill d ep en d  largely  on  the  s tu d e n t’s p a r tic u la r  a b ility  o r in te rest. A t 
least one o f the  techn ica l electives, w ith  a m in im u m  of 3 c red it hours, 
m u st in c lu d e  advanced  lab o ra to ry  w ork.
By su itab le  selection  of techn ica l electives d u r in g  h is last tw o years 
of cand idacy  for the  B .Eng.Phys. degree, the  q u a lified  s tu d e n t m ay 
o b ta in  an  u n u su a lly  so un d  a n d  w ell ro u n d e d  ed u ca tio n  p re p a rin g  h im  
fo r a career in  one of the  m any  specialized  fields o f en g in ee rin g . H e re  
are  tw o exam ples:
A eronau tica l  E ngineering.  A p ro p e rly  q u a lified  s tu d e n t m ay  elect 
courses g iven in  the  G ra d u a te  School of A ero n au tica l E n g in ee rin g  an d  
thus o b ta in  an  exce llen t p re p a ra tio n  in  a e ro n au tic a l en g in ee rin g  a t  the  
u n d e rg ra d u a te  level. A lso, th is  p ro ced u re  w ill sh o rten  the  tim e re q u ire d  
to  com plete  the  req u irem e n ts  fo r th e  M .A ero.E . degree if the  s tu d e n t 
w ishes to  c o n tin u e  study  in  th a t field. D eta ils  of th is  a rra n g e m e n t are 
described  on  page 74.
N u c lea r  Techno logy .  I t  is possib le to  choose electives so as to  p rov ide  
a w ell ro u n d e d  a n d  ex tensive ed u ca tio n  fo r a career in  the  n u c le a r 
energy field o r in  n u c le a r  reac to r pow er developm ents. C ourses in  
reac to r physics, in  n u c le a r m easurem en ts, in  th e rm o n u c le a r pow er 
p rinc ip les, in  advanced  h e a t transfer, a n d  in  physics of solids u n d e r­
lying ra d ia tio n  dam age p rob lem s a re  availab le . A tte n tio n  is d irec ted  to 
courses 8311, 8312, 8313, 8351, 8352, an d  8321, a n d  to  3665, 5760, an d  
6872, w hich  are  described  in  d e ta il  in  the  section  “D escrip tio n  of 
C ourses.” A d d itio n a l closely re la te d  courses such as Physics 244 are  also 
availab le .
Space Science a n d  Techno logy .  E n g in ee rin g  physics, w ith  its  s tron g  
em phasis on  basic sciences, p rov ides an  ex ce llen t p re p a ra tio n  for 
specia lization  in  th is  field of u n lim ite d  possib ilities, d u r in g  the  last 
tw o u n d e rg ra d u a te  years o r d u r in g  g ra d u a te  studies. C ourses in  gas- 
dynam ics, ra d io  wave p ro p ag a tio n , optics, astronom y, re la tiv ity , an d  
m any  o thers  can  be tak en  as electives by q u a lified  s tuden ts . Several 
facu lty  m em bers have s tro n g  research  in te rests  in  th is  field a n d  are  
av a ilab le  to  supervise sen io r research  p ro jec ts  re la te d  to  th e ir  a rea  of 
specialization .
M em bers of the  facu lty  w ill assist the  s tu d e n t in  p la n n in g  a special 
p ro g ram  in  h is  p a r tic u la r  field of in te rest.
NONTECHNICAL ELECTIVES
T h e  c u rr ic u lu m  p rov ides fo r a m in im u m  of th ir ty  h o u rs  of courses 
th a t  b ro a d e n  the  s tu d e n t’s lib e ra l ed u ca tio n . O f these, tw elve hours 
are specified as in tro d u c to ry  E ng lish  a n d  m o d ern  fo reign  languages, 
a n d  e ig h teen  h o u rs  a re  to  be chosen by th e  s tu d e n t in  co n su lta tio n  
w ith  h is adviser.
T h e se  electives m ay be chosen from  subjects such as the  fo llow ing: 
astronom y, b iology, bo tan y , th e  classics, econom ics, E nglish , fine arts, 
g o vern m en t, h isto ry , languages, lite ra tu re , m usic  ap p re c ia tio n , p h ilo s­
ophy , psychology, sociology, speech. T h e  o p p o r tu n ity  th u s  affo rded  for 
co n tac t w ith  the  b ro a d e r  phases of e d u ca tio n  offered by the  U n iversity  
as a w hole  assists in  ex p a n d in g  the  s tu d e n t’s m e n ta l h o rizo n  a n d  in  
dev e lop in g  h im  as a w ell-rou n d ed  citizen. In  o rd e r to  em phasize the  
b ro a d e n in g  of the  s tu d e n t’s b ack g ro u n d , a t least six h o u rs  have  to  be 
chosen in  each of tw o fields w ith in  the  h u m an itie s , the  social sciences, 
a n d  h is to ry  (see the  A n n o u n c e m e n t  of the  College o f  A r ts  a n d  Sciences).
S tu d en ts  w ho pass the  proficiency ex a m in a tio n  of the  D e p a rtm e n t of 
M o d ern  L anguages a n d  do  n o t  w ish to  c o n tin u e  the  study  of a lan gu ag e  
m ay su b s titu te  six h o u rs  of o th e r  lib e ra l electives in  p lace  of the  
lan gu ag e  re q u ire m e n t. S tu d en ts  w ho  w ish to  c o n tin u e  th e  m o d ern  
language  s tu d ied  in  h ig h  school w ill be  asked to  take  a p la cem e n t 
ex a m in a tio n  a t the  U niversity , un less they  have  tak en  the  C ollege 
B o ard  A ch ievem en t T e s t  in  th a t  language. S tu d en ts  w ho  show  p ro ­
ficiency in  the  first te rm  of the  in tro d u c to ry  course in  E ng lish  m ay be 
p e rm itted , w ith  the  consen t of the  D e p a rtm e n t of E nglish , to  su b s titu te  
o th e r  courses in  E nglish  o r E nglish  l ite ra tu re  in  the  second term .
ADDITIO NAL ELECTIVES
In  a d d itio n , tw elve h o u rs  of free electives a re  p ro v id ed , w h ich  m ay 
be chosen fro m  any  courses in  the  U n iv ersity  th a t  a re  o p en  to  the  
s tu d en t, except, how ever, th a t  n o t  m o re  th a n  six c red it h o u rs  tow ard  
the  b acca lau rea te  degree w ill be a llow ed  in  ad v an ced  m ilita ry  science 
a n d  tactics o r in  n av a l science.
CLASS ADVISERS
M em bers of each en te r in g  class in  the  e n g in ee rin g  physics c u rric u lu m  
are  assigned to  an  exp erien ced  facu lty  m em b er w ho  wi 11 counsel a n d  
superv ise each s tu d e n t in  m a tte rs  co n n ec ted  w ith  choice of e lective 
courses, reg is tra tio n , scho larsh ip , a n d  o th e r  m a tte rs  of im p o rtan ce  
e n c o u n te red  d u r in g  the  s tu d e n t’s e n tire  college career. T h e  p erso n a l 
re la tio n sh ip  betw een  th e  adv iser a n d  th e  s tu d e n t a n d  the  ad v ise r’s 
in tim a te  know ledge of the  s tu d e n t’s academ ic p e rfo rm an ce  can  be  of 
g rea t h e lp  to  the  s tu d e n t in  o b ta in in g  th e  best resu lts  fro m  his 
un iv ers ity  tra in in g .
SCHOLASTIC REQUIREMENTS
A s tu d e n t en ro lled  in  th e  en g in ee rin g  physics c u rr ic u lu m  is expected  
to  m a in ta in  th e  fo llow ing  m in im u m  scholastic req u irem e n ts : (1) receive 
a passing  g rad e  in  every course for w h ich  he is reg istered ; (2) m a in ta in
e a c h  t e r m  a  w e i g h t e d  a v e r a g e  o f  a t  l e a s t  7 5 % ;  a n d  (3 ) e x h i b i t  n a t u r a l  
a p t i t u d e  a n d  c o m p e te n c e  i n  t h e  b a s ic  s u b j e c t  m a t t e r  o f  t h e  c u r r i c u l u m .
A  s t u d e n t  f a i l i n g  to  s a t i s fy  th e s e  r e q u i r e m e n t s  m a y  b e  p u t  o n  p r o b a ­
t i o n  o r  r e f u s e d  p e r m i s s io n  t o  c o n t i n u e  h i s  s t u d ie s  i n  t h e  D e p a r t m e n t .
ENGINEERING PHYSICS CURRICULUM
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS RFC. CO M P.
T E R M  ] M athem atics 161, A nalytic G eom etry an d  C alculus 3 3 0
Physics 121, In tro d u c to ry  A nalytical Physics I . . .  3 3 21/2
C hem istry  105, G en era l C hem istry  ...........................  3 3 2 i/ 2
E nglish  111, In tro d u c to ry  Course ............................... 3 3 o
E ng ineering  3117, D raw ing  an d  D escriptive
G eom etry  .........................................................................  2 0 5
L ib era l elective ................................................................  3 3 0
T o ta l ..................................................................................  ]7
T E R M  2 M athem atics 182, A nalytic G eom etry and  Calculus 3 3 0
Physics 122, In tro d u c to ry  A naly tical Physics I I  . . .  3 3 21/2
C hem istry  106, G eneral C hem istry  ........................  3 2 3
E nglish 112, In tro d u c to ry  C ourse ............................. 3 3 0
E ng ineering  3118, D raw ing  an d  D escriptive
G e o m e try ...........................................................................  2 0 5
E ng ineering  3403, F un d am en ta ls  o f M achine T ools 1 1 li/ 2
Elective ..................................................................................  3
T o ta l ..................................................................................  18
T E R M  3 M athem atics 183, A nalytic G eom etry  an d  C alculus 3 3 0
Physics 123 o r 125 o r 127, In tro d u c to ry  A nalytical
Physics I I I .........................................................................  3 3 2i/ 2
E ngin eerin g  1151, S ta tics .................................................  3 3 0
A m odern  foreign language ........................................  6 2 6
E ngin eerin g  6110, Casting, W o rk ing  and  W elding  
of M etals ...........................................................................  2 1 2
T o ta l ..................................................................................  17
T E R M  4 M athem atics 612, M ethods of A pplied
M athem atics ..................................................................... 3 3 0
Physics 124 or 126 o r 128, In tro d u c to ry  A nalytical
Physics IV .........................................................................  3 3 gi/2
C hem istry  402, In tro d u c tio n  to  Physical C hem istry  3 3 0
E ng ineering  1152, D ynam ics ...................................... 3 3 0
E ngin eerin g  4983, Basic E lectrical E n g in ee rin g   4 3 2i/ 2
T o ta l ..................................................................................  10
In  ad d itio n  to  these courses, s tud en ts  m u st satisfy th e  U niversity ’s requ irem en ts  
in  m ilita ry  tra in in g  and  physical edu ca tio n  for th e  first fo u r term s.
CONTACT HOURS 
CREDIT LF.C. LAB.
HOURS REC. C O M P.
T E R M  5 M athem atics 613, M ethods of A pplied
M athem atics ..................................................................... 3 3 0
Physics 225, E lectricity  an d  M a g n e t is m ....................  3 3 0
E ng ineering  8121, T herm odynam ics and  k in e tic
T heo ry  ................................................................................ 3 3 0
E ng ineering  4116, E lectric-C ircuit L ab orato ry  . . . .  3 1 3
E ng ineering  1153, M echanics of M a te r ia ls ................ 3 2 2 1/2
Elective ..................................................................................  3
T o ta l .................................................................................. 18
T E R M  6 M athem atics 614, M ethods of A pplied
M athem atics ..................................................................... 3 3 0
Physics 242, A nalytical M echanics ..........................  3 3 0
E ng ineering  8122, T herm odynam ics an d  K inetic
T h eo ry  ................................................................................ 3 3 0
E ng in eerin g  4121, E lectron  T u b es  an d  C ircu its  . . .  1 2  5
Elective ..................................................................................  3
T o ta l ..................................................................................  16
T E R M  7 M athem atics 615, M ethods of A pplied
M athem atics ..................................................................... 3 3 0
Physics 243, A tom ic and  M olecular P h y s ic s   3 3 0
E ng in eerin g  1201, E ng ineering  M a te r ia l s ................ 4 3 2i/ 2
E ngineering  4122, E lectron ic C ircu it E lem ents . . .  4 2 5
Elective ..................................................................................  3
T o ta l ..................................................................................  17
T E R M  8 M athem atics 616, M ethods of A pplied
M athem atics ..................................................................... 3 3 0
Physics 254, E lectron ic P ro perties  of Solids and
L iq u ids  .............................................................................. 3 3 0
Physics 210, A dvanced L aborato ry  ............................. 3 0 5
C hem istry  416, C hem ical B onding  an d  Physical
P roperties of O rganic M o le c u le s .............................  3 3 0
E le c tiv e s ..................................................................................  6
T o ta l ..................................................................................  18
T E R M  9 E ng ineering  8252, Selected T op ics  in  Physics o£
E ng ineering  M aterials  ............................................... 3 3 0
E ng ineering  8051, P ro ject ............................................... 3
E le c tiv e s ..................................................................................  9
T o ta l ..................................................................................  15
T E R M  10 E ng ineering  8131, M echanics of C o n t in u u m   3 3 0
E ng ineering  8052, P ro ject ...................................   3
E le c tiv e s ..................................................................................  12


AGRICULTURAL ENGINEERING
J O I N T  p ro g ram  a d m in is te re d  by the  C olleges of A g ricu ltu re  an d
_ E n g in ee rin g  leads to  the  degree of B achelo r of A g ric u ltu ra l E n g i­
neering . S tu d en ts  in  th is c u rr ic u lu m  reg is te r in  the  C ollege of A gri­
c u ltu re  d u r in g  the  first fo u r  years b u t  take courses in  the  Colleges of 
E n g in eerin g , A rts a n d  Sciences, a n d  A g ricu ltu re . R e g is tra tio n  fo r the  
fifth  a n d  final year is in  the  C ollege of E n g in ee rin g , w h ich  g ran ts  the
T h e  p u rp o se  of th is c u rr ic u lu m  is to  tra in  eng ineers fo r service in  
the  a g ric u lu tra l in d u s try  in  such fields as pow er a n d  m ach inery , s tru c ­
tures, soil a n d  w ate r en g in ee rin g , e lec trifica tion , a n d  th e  processing 
an d  h a n d lin g  of a g ric u ltu ra l p roduc ts . M od ern  m echan ized  ag ric u ltu re  
is d e p e n d e n t u p o n  the  p ro d u c ts  a n d  services of m any  in d u strie s  an d  
organ iza tions to  supp ly  food a n d  fiber to  an  ever-increasing  p o p u la tio n .
G rad u a tes  in  a g ric u ltu ra l en g in ee rin g  find  ready  em p lo y m en t in  the 
m a n u fa c tu rin g  in d u stry , in  the  food  processing  an d  m a rk e tin g  industry , 
in  p u b lic  service u tilitie s , in  co n su ltin g  a n d  farm -m an ag em en t services, 
a n d  m any  o thers. E d u c a tio n a l in s titu tio n s  a n d  g o v e rn m en ta l agencies 
have c o n tin u e d  need  fo r research  eng ineers in  investiga tions re la te d  to 
irr ig a tio n , to  w a te r conserva tion  an d  co n tro l, to  soil m anagem en t, to 
m ach in ery  fo r h a n d lin g  new  a n d  specialized  crops, a n d  in  p rob lem s 
re la te d  to  s tru c tu res  a n d  to  la b o r efficiency in  the  p ro d u c tio n  an d  
m a n a g e m en t of crops a n d  livestock. Colleges a n d  u n iv ers ities  m ust 
also c o n tin u e  to  p ro v id e  teachers fo r tra in in g  new  engineers.
T h e  D e p a rtm e n t of A g ric u ltu ra l E n g in ee rin g  m oved  in to  R iley- 
R o b b  H a ll, a new  a n d  excellen tly  e q u ip p e d  b u ild in g , in  1956. T h is  
b u ild in g  p rov ides com plete  facilities fo r teach ing , ex tension , a n d  
research  p rogram s. T h e  lab o ra to rie s  p ro v id e  a d e q u a te  space a n d  the  
la test e q u ip m e n t fo r teach ing  in  a ll fields of a g ric u ltu ra l en g in ee rin g  
a n d  food technology.
ADMISSION REQUIREMENTS
R e q u ire m e n ts  fo r e n tran ce  to th is  c u rric u lu m  are  th e  sam e as those 
fo r m echan ica l, civil, a n d  e lec trica l eng ineering . Since, how ever, i t  is
85
Studying specialized farm machinery design requirements in an 
agricultural engineering laboratory.
degree.
FACILITIES
the  p u rp ose  o f th is c u rr ic u lu m  to  tra in  eng ineers for ag ricu ltu re , care­
fu l a tte n tio n  w ill be  g iven  to  evidence of in te re st in  a n d  b ack g ro u n d  
for the  w ork on  the  p a r t  of ap p lican ts .
OUTLINE OF INSTRUCTION
T h e  cu rr ic u lu m  lead in g  to  the  degree of B achelo r of A g ric u ltu ra l 
E n g in ee rin g  req u ire s  five years of study. S ub jec t m a tte r  is d raw n  from  
five basic fields of study:
1. Basic science (m athem atics, chem istry , physics, b iology, b a c te r i­
ology, geology)
2. E n g in ee rin g  science (m echanics, p ro p e rty  of m ate ria ls , th e rm o d y ­
nam ics, h e a t transfer, e lectrical theory)
3. E n g in ee rin g  ap p lic a tio n  (s tru c tu ra l design, hydrau lics, surveying, 
pow er, m ach in ery  design, w a te r co n tro l a n d  m anagem en t)
4. A g ricu ltu re  (soils, field crops, livestock feed ing , fa rm  m anagem en t)
5. G en era l s tud ies (English , p u b lic  speak ing , social sciences, eco­
nom ics)
S tu d en ts  in  th is  c u rr ic u lu m  are  re q u ire d  to  m eet the  p rac tice  re q u ire ­
m e n t of the  C ollege of A g ric u ltu re  (see the  A n n o u n c e m e n t  o f  the  N e w  
Y ork  S ta te  College of Agricu lture).
SCHOLASTIC REQUIREM ENTS
T o  rem a in  in  good  stand in g , a s tu d e n t m u s t have  a w eig h ted  average 
fo r the  te rm  of 70 o r above. I f  the  w eigh ted  average is 60 o r h ig h er,
b u t  less th a n  70, the  s tu d e n t w ill be  p laced  on  p ro b a tio n . A  s tu d e n t
w ill be d ro p p e d  from  the  p ro g ram  if a th ird  consecutive te rm  of p ro b a ­
t io n  is in d ic a te d  o r if  the  w eigh ted  average is below  60. In  all cases, 
the  s tu d e n t m ay  ap p ea l an  ac tio n  by p re sen tin g  new  in fo rm a tio n  to 
the  J o in t  F acu lty  C om m ittee .
CURRICULUM  (B.Agr.E.)
(For a com plete descrip tion  of th e  courses in  ag ricu ltu re , see th e  A n n o u n ce m en t 
o f th e  College o f A gricu lture.)
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. C O M P.
T E R M  1 M athem atics 161, A nalytic G eom etry an d  C alculus 3 3 0
Physics 121, In trod uc to ry  A nalytical Physics I . . .  3 3 2y%
C hem istry  105, G eneral Ino rg an ic  C h e m is try   3 2 3
E nglish  111, In tro d u c to ry  C ourse .............................  3 3 0
Fng ineering  3111. D raw ing  and  D escrip tive
G e o m e try ...........................................................................  3 1 5
A gricu ltu re  1, O rien ta tio n  ............................................  1 1 0
CONTACT HOURS 
CREDIT LEC. LAB.
HOURS REC. CO M P.
T E R M  2 M athem atics 162, A nalytic G eom etry  an d  C alculus 3 3 0
Physics 122, In tro d u c to ry  A nalytical Physics I I . . .  3 3 2i/ 2
C hem istry  106, G eneral Ino rg an ic  C hem istry  . . . .  3 2 3
E nglish  112, In tro d u c to ry  C ourse ............................. 3 3 0
E ng ineering  3112, M echanical D r a f t i n g ....................  3 1 5
Agr. E ng ineering  2, In tro d u c tio n  to A gricu ltu ral
E ng ineering  ..................................................................... 2 2 0
T o ta l ..................................................................................... 17
In  ad d itio n  to these courses, all freshm en m u st satisfy th e  U niversity ’s re q u ire ­
m ents in  m ilita ry  tra in in g  and physical education .
Farm  p ractice is requ ired . See th e  A n n o u n ce m en t o f th e  College of A gricu lture.
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus 3 3 0
Physics 123 o r 125 or 127, In tro d u c to ry  A nalytical
Physics I I I  .......................................................................  3 3 2i/ 2
C hem istry 301, O rgan ic C hem istry  ........................... 2 2 0
E ng ineering  1151, M echanics— Statics .................... 3 3 0
Biology 1, G eneral Biology ..........................................  3 2 2 14
Geology 115, E lem entary  Geology ............................. 3 2 2W>
T o ta l ..................................................................................  17
T E R M  4 Physics 124 o r 126 o r 128, In tro d u c to ry  A nalytical
Physics IV .........................................................................  3 3 2 y 2
C hem istry  402, Physical C hem istry  ........................  2 2 0
E ng ineering  1155, A pp lied  M athem atics ............... 3 3 0
E ng ineering  1153, S tren g th  of M aterials ................. 3 3 0
E ng ineering  2132, Surveying .......................................  3 3 2i/ 2
Biology 1, G eneral Biology ..........................................  3 2 2i/ 2
T o ta l ..................................................................................  17
In  ad d ition  to  these courses, all sophom ores m ust satisfy th e  U niversity ’s re q u ire ­
m ents in  m ilita ry  tra in in g  an d  physical education .
T E R M  5 E ng ineering  1241, M aterials  of C onstruction. . . . .  3 2 2 y2
A nim al H usb an d ry  10, Livestock F eeding  ...........  4 3 2i/ 2
E ngin eerin g  2731, E lem ents of S tru c tu ra l
E ng ineering  I  ................................................................  3 2 2i/ 2
A gronom y 1, N a tu re  an d  P roperties  of Soils . . . .  5 5 2i/ 2
E ng ineering  1152, M echanics—D ynam ics ...............  3 3 0
T o ta l ..................................................................................  18
T E R M  6  E ng ineering  3341, M achine Design .............................. 4 3 2i/fc
E ng ineering  1242, M aterials  of C onstruction  . . . .  3 2 214
E ng ineering  2301, E lem entary  F lu id  M echanics . . 3  3 0
A g ricu ltu ra l Bacteriology 3 ............................................ 3 3 0
A gricu ltu ra l B acteriology L ab. 5 ................................... 1 0 4
E ng in eerin g  2732, E lem ents o f S tru c tural
E ng ineering  II ................................................................  3 2 2i/i
CONTACT HOURS
T E R M  7
T E R M
CREDIT I.EC. l.AB.
HOURS REC. CO M P.
E ngineering  2715, R einforced  C oncrete Design . . 3 0 6
E ngin eerin g  3601, T herm odynam ics ........................ 3 3 0
A gronom y 11, P ro du ctio n  of F ield  C r o p s ................ 4 3 2 ./2
Social science elective ..................................................... 3 3 0
E ng ineering  2302, A pplied  H ydraulics and
H ydrology ......................................................................... 3 2 2 i/ 2
T o ta l .................................................................................. 16
E ng ineering  3602, E ng ineering  T herm odynam ics 3 2 21/2
Agr. E ng in eerin g  221, Soils an d  W ater E ng ineering 3 2 21/2
Agr. Econom ics 102, F arm  M anagem ent ................ 5 3 3
Agr. E ng ineering  203, A gricu ltu ra l M achinery
Design ................................................................................ 3 2 21/2
Social Science Elective (p referab ly  E conom ics).. 3 3 0
T o ta l .................................................................................. 17
S um m er: Six-week te rm . No. 206, F ield P roblem s in  A gricul 
tu ra l E ngineering . C red it 6 hours.
T E R M  9 E ng ineering  3605, H ea t T ra n s fe r  .............................
E ng ineering  4931, E lectrical E ng ineering  .............
Extension  T each in g  101, O ra l and  W ritte n  Exp.
Agr. E ng ineering  202, Farm  Pow er ........................
Agr. E ng ineering  253, Special T o p ic s ........................
E lective ..................................................................................
T o ta l ..................................................................................
T E R M  10 E n g in eerin g  3609, R efrig era tion  and  A ir
C on d ition in g  ................................................................... 3
E ng ineering  4932, E lectrical E ng ineering  . .  .
Agr. E ng ineering  231, F arm  S truc tures Design
Agr. E ng ineering  253, Special T opics .............
E lective ...........................................................................
T o ta l .............................
T o ta l fo r T e n  T erm s
3 2 2 i/ 2
3 2 21/2
2 2 0
3 2 21/2
1 Arr. A rr.
6 A rr. A rr.
18
3 0
3 2 2 1/2
3 2 21/2
1 A rr. A rr.
9 A rr. A rr.
19
178
DESCRIPTION OF COURSES
TH E  C O U R SE S listed  in  the  p reced in g  c u rricu la  are  described  in the  sections fo llow ing. C ourses are  described  u n d e r  the  h ead in g  of the  school o r college in  w hich  they a re  offered. C ourses in  chem istry , 
E nglish , m athem atics, physics, a n d  ce rta in  courses in  econom ics are 
offered by the  C ollege of A rts  a n d  Sciences. C ourses in  m ilita ry  tra in in g  
a n d  physical ed u ca tio n , u n d e r  the  d irec t superv ision  of the  U n iversity  
as a w hole, are  lis ted  in  a g en era l section.
T h e  courses d esigna ted  by fo u r d ig it n u m b ers  are  offered by the  
C ollege of E n g in eerin g . T h e  first d ig it rep resen ts  the  school o r d e p a r t­
m en t. D escrip tions of courses w ill be fo u n d  in  the  section  of th is 
A n n o u n cem en t as follows:
1. E n g in ee rin g  M echanics a n d  M ate ria ls  5. C hem ical E n g in ee rin g
2. C ivil E n g in ee rin g  6. M eta llu rg ica l E n g in ee rin g
3. M echan ical E n g in eerin g  7. A e ro n au tica l E n g in ee rin g
4. E lectrica l E n g in ee rin g  8. E n g in ee rin g  Physics
G en era l courses of in s tru c tio n  re q u ire d  by som e o r all of the  schools
w ith in  the  C ollege of E n g in ee rin g  b u t  g iven in  o th e r  colleges of the  
U n iversity  are  described  on  pages 135-145.
F o r courses in  o th e r  colleges n o t  described  here, to  be tak en  as elec­
tives, see the  A n n o u n cem en t of the  a p p ro p r ia te  college.
ENGINEERING MECHANICS 
AND MATERIALS
C ourses described  in  th is  section  are  given by the  D e p a rtm e n t of 
E n g in eerin g  M echanics a n d  M ateria ls . T h e y  c o n s titu te  a m a jo r  p a r t  
o f the  stem  of basic en g in ee rin g  science p rescribed  fo r a ll en g in ee rin g  
s tu d en ts  a n d  are  d irec ted  tow ard  the  d ev e lo p m en t of fu n d a m e n ta l 
b ack g ro u nd  for a p p lic a tio n  to  all phases of en g in ee rin g  w ork.
A dvanced  a n d  g ra d u a te  courses in  these fields are  also in c lu d e d  in 
th is  section.
Messrs. B ijlaard , Block, Conway, C ranch, C uykendall, D ally, Jeffrey, M ason, M itchell, 
M oynihan , Pao, Perkins, Peterson, Ruoff, Sack, Slate, and  W iegandt.
1134. A D V A N C E D  S T R E N G T H  OF M A T E R IA L S .  C red it 3 hrs. 1 Lect. 2 Rec. Pre- 
req., 1153. S train  energy m ethods. C astig liano’s theorem . R eciprocal theorem . Deflec­
tion  of beam s. C on jugate  beam  m ethod . Beams of un ifo rm  streng th . M axim um

m om ent d u e  to  traveling  loads. In fluence of shear d efo rm ation . C urved  beam s. 
Arches. B uckling of colum ns w ith  various end  conditions. Energy m ethods. C om bined 
ax ia l an d  la te ra l loads. S trength  theories. F atigue . Im pact. H igh  tem pera tu res . T hick  
tubes u n d e r in te rn a l an d  ex te rn a l pressure. C lam ped  an d  co n tin u ou s beams. B end ing  
of beam s n o t follow ing H ooke’s law. R einforced  concrete beam s. Shear cen ter of 
beam s. B end ing  of c ircu lar plates.
1145. APPLIED D I F F E R E N T I A L  E QU A T I O N S .  C redit 3 h rs. 1 Lect. 2 Rec. 
P rereq ., M athem atics 163 an d  1151. E lem entary  o rd in ary  an d  p a rtia l d ifferentia! 
equations, F ou rier series, an d  en g ineering  app lications in  civil en g ineering  fields.
1151. M ECH ANI CS  OF E N G I N E E R I N G — S TA TI CS .  C redit 3 h rs. 1 Lect. 2 Rec. 
P rereq ., Physics 121 an d  p ara lle l reg istra tio n  in  M athem atics 163. T h e  princip les of 
statics of partic les, chains, an d  rig id  bodies. E qu ilib riu m , friction , centro ids, m om ents 
an d  p roducts of in ertia , v irtu a l d isplacem ents, g rap h ica l m ethods, th ree d im ensional 
trusses an d  fram es. V ector m ethods.
1152. ME CH ANI CS  OF E N G I N E E R I N G — DYNAMI CS.  C redit 3 hrs. 1 Lect. 2 Rec. 
P rereq ., 1151, 1153 an d  1155, 1145, o r 1156, o r p ara lle l reg istra tio n  in  M athem atics 
607. T h e  princip les of dynam ics of partic les an d  rig id  bodies. R ec tilin ear, cu rv ilin ear, 
ro ta tio n a l, an d  genera l p lan e  m otion  of rig id  bodies. Vector m ethods. (T h e  section 
of th is course for ag ricu ltu re  an d  civil en g ineering  studen ts  is offered in  th e  spring  
te rm  only an d  does n o t re q u ire  1155 as a p rerequisite .)
1153. ME CH ANI CS  OF M A T E R I A L S .  C red it 3 h rs. 1 Lect. 2 Rec. 1 Lab. P re ­
req., 1151. Stress an d  s tra in , tension, com pression, and  shear, riv ited  and  w elded 
jo in ts, e lem entary  beam  theory , com bined  stresses, colum ns, s tra in  energy, beam s on 
several supports.
1154. A DV A N C E D  S T R E N G T H  OF M A T E R I A L S .  C redit 3 hrs. 1 Lect. 2 Rec. 
P rereq ., 1153 an d  1155. S trength , stiffness, an d  stab ility  of m achine p arts , disks, p lates, 
shells, th ick  cylinders, s tra ig h t and  curved beam s; p rin c ipa l stresses in  two an d  th ree 
dim ensions; fa tigue an d  theories of fa ilu re .
1155. APPLIED D I F F ER E NT I AL  E QU A TI ON S.  C redit 3 h rs. 1 Lect. 2 Rec. 
P rereq ., 1151 and  M athem atics 163. T h e  fo rm u la tio n  and  so lu tion  of problem s, 
arising  in  m echanical eng ineering, w hich involve th e  use of elem entary  d ifferentia l 
eq u ation s an d  F o u rie r series. E m phasis is p laced  on n um erical as well as analy tical 
m ethods of so lu tion .
1156. APPLIED D I F F ER E NT I AL  E QU ATI ONS .  C redit 3 hrs. 1 Lect. 2 Rec. 
P rereq ., M athem atics 163. T h e  fo rm u la tio n  an d  so lu tion  of p roblem s in  chem ical 
eng ineering  involving o rd in ary  an d  p a rtia l d ifferentia l equations, g rap h ica l and 
num erical m ethods, an d  special functions.
1159. A DV A N C E D  ME C HA N IC S  L A B O R A T O R Y .  C red it 3 hrs. 2-2i/ 2 h o u r Lab. 
Fall o r spring  as announced . P rim arily  for g rad u a te  s tudents. Analysis and  design 
of experim ents; m easu ring  an d  load ing  techniques; SR-4 s tra in  gages; v ib ra tio n  
analysis of rods, p lates, and  shells.
1162. ME CH ANI CS  OF V I B R A T I O N .  C redit 3 h rs. 3 Lect. Fall o r sp ring  as 
announced . For g raduates an d  qualified  u nd erg rad ua tes. V ib ra tio n  of lu m p ed  and 
con tin u ou s systems; d am pen ing ; free an d  forced m otion ; resonance; v ib ra tio n  isola­
tion; self-excited v ib ra tio n .
1163, 1164. APPLIED E LA S T I C I T Y .  C o n tin u in g  two term s. C red it 3 hrs. 3 Lect. 
For g rad u ates  an d  qualified  u nd erg rad ua tes; sp ring  an d  fall term s respectively. T h re e  
lectures p e r week each term . G eneral analysis of stress and  stra in ; A irey’s stress fu n c­
tion; F o u rie r an d  s tra in  energy m ethods; to rsion; thick cylinders; disks; beam s on 
elastic foundations; curved bars; C astig liano’s theorem .
Kimbal l  Hall  (left) and Thurston  
Hall,  built  in 1951, house materials 
processing and testing facilities for 
the several divisions of  the College.
1165. M A T H E M A T I C A L  E L A S T I C I T Y .  C red it 3 hrs. 3 Lect. S pring  te rm . P re ­
req., 1163, 1164. G rad u a te  s tudents. M athem atical theory  of elasticity  using  tensor 
d evelopm ent; p lates and  shells; finite defo rm atio n ; com plex variab le  techniques— 
M uskhelishvili’s m ethod .
1166. STRESS WA VE S I N  SOLIDS.  C redit 3 h rs. 3 R ec. P re req ., 1162, 1163 or 
equ iv alen t. G rad u a te  s tudents.
E qu atio ns of elasticity; v ib rations and  waves; th e  p ro p ag a tio n  of waves in  elastic 
m edia; waves in  elastic half-space; waves an d  v ib rations in  elastic p lates and  rods; 
waves in  visco-elastic solids; p lastic  waves.
1167. P L A TE S  A N D  SHELLS.  C redit 3 hrs. G rad u a te  students . D ifferen tia l eq u a ­
tion  of p lates in  cylindrical coord inates an d  use in  various cases of ax ia l sym m etrical 
an d  unsym m etrical load ing  an d  b o u nd ary  conditions, in c lud in g  flat slabs. Use of 
cartesian  coord inates fo r rec tan g u la r p lates w ith  various b o u nd ary  conditions, flat 
slabs, etc. N um erical m ethods. M em brane theory  of ax ia l sym m etrical shells u n d e r 
ax ia l sym m etrical an d  unsym m etrica l load in g  an d  ap p lica tio n  to  p rac tica l cases. 
B end ing  theory  of axial sym m etrical shells. B end ing  theory  of cy lindrical shells u n d e r 
unsym m etrical load in g  w ith  ap p lica tio n  to  en g in eerin g  practice.
1168. P L A S T I C I T Y  A N D  S T A B I L I T Y .  C redit 3 h rs. G ra d u a te  students . Plastic 
b ehav io r as based on  crysta lline s tru c tu re . B rittle  vs. p lastic b ehav io r. M echanism  of 
p lastic d efo rm ation  an d  plasticity  condition . Local p lastic d efo rm ations. A pp lica tion  
to  s tru c tu res  an d  geophysics. S tress-strain re la tions for p lastic  buck lin g  of p lates and  
shells. T u b es  u n d e r in te rn a l an d  ex te rn a l pressure. O th e r cases of p la in  stra in . Slip 
lines. E lastic an d  plastic b uck ling  of colum ns, p lates an d  shells. H aa rm an  m ethod . 
M ethod  of sp lit rig id ities. Postbuck ling  behavior.
1170. A D VA N CE D  MECHANICS.  C redit 3 hrs. F all te rm . 3 Rec. P rereq ., 1180, 
1181, o r perm ission of th e  in stru c to r. T h e  fo rm u la tio n  an d  so lu tion  of p rob lem s in  
eng in eerin g  by vector m ethods. L agrange's equations, generalized  coord inates, F ou rier 
series. C onservative systems.
1172. S ELECTED TOPICS I N  E N G I N E E R I N G  MECHANI CS.  C red it as arrang ed , 
any term . Q ualified studen ts  w ishing to do  w ork in  any field of en g ineering  m echanics 
should  reg ister fo r th is course afte r con su lta tion  w ith  th e  D ep artm en t. S tudents will 
work w ith  ap p ro p ria te  m em bers of th e  staff in  th e  chosen field. T y p ica l areas of work 
include theory of elastic stab ility , theory  of p lates and  shells, rocket theory  and  
design, an d  wave p ro paga tio n .
1173. R ES E A R C H  I N  APPLIED MECHANI CS.  C red it to  be arrang ed . T hesis  or 
in d ep en d en t research in  a field of ap p lied  m echanics. Such research  m u st be u n d er 
th e  g u idance of a  staff m em ber.
1175. I N T R O D U C T I O N  T O  N O N L I N E A R  MECHANI CS.  C red it 3 h rs. 3 Rec. 
Spring  term . A study  of th e  m ethods of analysis of th e  n o n lin e a r electrical and  
m echanical systems frequen tly  encou n tered  in  p ractice, in c lu d in g  c rite ria  fo r s tab ility  
and  a com parison betw een linear and  n o n lin e ar m ethods.
1180. A D VA N CE D  E N G I N E E R I N G  M A T H E M A T I C S .  C red it 3 h rs. F all term . 
3 Lect. P rereq ., 1155 o r equ iv alen t. L in ea r d ifferentia l equations, L ap lace transform s, 
in fin ite  series, transcen den ta l equations, o rthogonal functions, calculus of varia tions, 
p a rtia l d ifferentia l equations. Special app lications in  m echanical an d  civil en g in ee r­
ing  an d  m echanics.
1181. A DV A NCE D E N G I N E E R I N G  M A T H E M A T I C S .  C red it 3 h rs. P rereq ., 1180. 
A pplications to  eng ineering  problem s of vector analysis, functions of a com plex 
v ariab le , m atrices and  lin ear equations, difference eq u ation s an d  in teg ra l equations.
1198, 1199. P R O J E C T . C red it 3 hrs. each term . W ork of th e  n in th  an d  te n th  term s
in  th e  form  of p rojects to  in teg ra te  th e  tra in in g  in  m echanical en g ineering  w hen 
such w ork is done p rin c ipa lly  in  th e  field of en g ineering  m echanics.
1201. E N G I N E E R I N G  M A T E R I A L S .  C redit 4 h rs. 3 Lect. 1 Lab. P rereq ., 1153 
an d  C hem istry  402. A lecture  course trea tin g  th e  physical and  electrical p ro perties  of 
eng ineering  m ateria ls  w ith  special em phasis on th e  re la tio n  of these p roperties  to 
th e  s tru c tu re  of th e  m ateria ls  an d  to th e ir  fo rm ing , w orking, h ea t trea tm en t, etc.
1202. A DV A NCE D E N G I N E E R I N G  M A T E R I A L S .  C redit 3 hrs. Fall term . 
P rim arily  for fifth  year studen ts  in  en g ineering  physics; o thers w ith  consent of 
in stru ctor. Discussion of a n u m b er of special topics in  th e  field of eng ineering  
m aterials, such as p lastic an d  rheological p ro perties; d ielec tric an d  m agnetic 
behavior; sem i-conductors, etc. E m phasis is given to the in te rp re ta tio n  of the 
p heno m en a in  lig h t of m odern  theories in  physics of solids an d  liqu ids; cu rren t 
lite ra tu re  is included  in  the assignm ents. (See E ng ineering  Physics.)
1212. E N GI N E E R I N G  M A T E R I A L S .  C redit 3 hrs. 1 Lect. 2 L ab. P rereq ., 1241. 
Should  be p receded  by o r taken  concu rren tly  w ith  2715. T im b er, cem ent, concrete 
aggregates, concrete, e lem ental concrete s tru c tu ra l m em bers, lim e, gypsum . Design 
of concrete m ixes, acceptab ility  o f m ateria ls, and  physico-chem ical p ro perties  of 
m aterials. Extensive labora to ry  testing  and  re p o rt w riting.
1216. S T R U C T U R E  A N D  P RO P E R T I E S  OF M A T T E R .  C redit 2 hrs. Fall term . 
2 Lect. O pen  to g rad u a te  students  in  en g ineering  o r th e  physical sciences o r by 
consent of in stru c to r. In te rn a l s tru c tu re  of m ateria ls  rang in g  from  th e  am o rp h ou s to 
th e  crystalline state. C orre la tio n  of th e  in te rn a l stru ctures  of m ateria ls  w ith  th e ir  
physical and  m echanical p roperties , p rim arily  on a q ua lita tiv e  basis. A pplications 
to  m etals an d  o th er eng ineering  m aterials.
1217. A DV A NCE D P L A I N  CONCRETE.  C redit 2 hrs. S pring term . 2 Lect. P rereq ., 
1212 o r th e  eq u ivalen t. T opics in  th e  field of concrete, such as h istory  of cem enting  
m aterials, a ir-en tra in m en t, ligh t-w eight aggregates, petrog raph y , d u rab ility , chemical 
reactions and  p roperties  of aggregates. R elationsh ips betw een in te rn a l s tru c tu re , 
physical p roperties, chem ical p roperties , an d  th e  m echanical p ro perties  of in te rest 
to  th e  design an d  construc tion  engineer.
1241. E N GI N E E R I N G  M A T E R I A L S .  C redit 3 hrs. 2 Lect. 1 Lab. P rereq .. 1153, 
and  C hem . 401 o r 402. An in tro d u c to ry  lecture-lab ora to ry  course. S tru c tu re  and  
m echanical p ro perties  of m etals an d  alloys. Ferrous m etals: carbon steels, cast irons, 
alloy steels. N onferrous m etals. W ood, plastics, cem ents, an d  concrete.
1242. E N G I N E E RI N G  M A T E R I A L S .  C redit 3 hrs. 2 Lect. 1 Rec. P rereq ., 1241. 
A lecture  course m aking  a deta iled  study  of the fu n d am en taa l s tru c tu re  an d  m echan ­
ical p ro perties  of m etals and alloys an d  th e  effects of h o t and  cold w orking. C arbon  
and  low alloy steels in  th e  an nealed  an d  h ea t trea ted  condition . H igh  alloy steels.
1243. E N G I N E E R I N G  M A T E R I A L S .  C redit 3 h rs. 1 Lect. 1 Rec. 1 Lab. Prereq ., 
1242. A lecture-lab orato ry  study  of th e  s tru c tu re  and  p roperties  of cast irons, non- 
ferrous m etals an d  alloys, special purpose alloys. C orrosion. N onm etallic  m aterials: 
plastics, glass, ru b b e r, lub rican ts.
1244. T H E O R E T I C A L  M A T E R I A L S — M E C H A N I C A L  PRO PER TI ES .  Prereq ., 
1243 o r in stru c to r's  perm ission. C red it 3 hrs.
A discussion of th e  s tructure-sensitive m echanical p ro perties  of m aterials  a t t r ib u t­
ab le  to im perfections in  crystals. T h is  includes th e  ro le of dislocations, im p u rities , 
vacancies, an d  in te rs titia l atom s and  th e ir effect on such p roperties  as p lastic  flow, 
fatigue, creep, an d  frac tu re .
1252. A P P L I C A TI O NS  OF E N G I N E E R I N G  M A T E R I A L S .  C redit 3 h rs. 2 Lect.
1 Rec. Prereq ., 1243. T h e  app lications of physical m etallu rgy  to  p roblem s in  engi-

neering  and  processing operations, in c lud in g  casting, m echanical w orking an d  heat 
trea tm en t, an d  th e  use of fe rrous an d  n onferrous m etals and  alloys.
1255, 1256. M A T E R I A L S  OF C O N S T R U C T I O N .  C redit 3 hrs. each te rm . 3 Lect. 
P rereq . o r p ara lle l courses, Physical C hem istry  403, 404. An in trod uc to ry  p resen ta tio n  
of th e  n a tu re , p roperties, trea tm en t, an d  app lications of th e  m ore im p o rta n t m etals 
and  alloys, in c lud in g  ex trac tive an d  physical m etallurgy  and  behav io r u n d e r service 
conditions. N onm etallic m aterials, in c lud in g  refractories, cem ent, p ro tec tive coatings, 
an d  plastics, are also discussed.
12/3. R ES EA RC H I N  E N G I N EE RI N G  M A T E R I A L S .  C redit to  be arranged . 
T hesis o r in d ep en d en t research  in  a field of ap p lied  m echanics. Such research  m ust 
be u n d e r th e  guidance of a staff m em ber.
1298, 1299. PROJECT.  C red it 3 hrs. each term . W ork of th e  n in th  an d  ten th  term s 
in the form  of projects to  in teg ra te  th e  tra in in g  in m echanical en g ineering  when 
such work is done p rin c ipa lly  in  th e  field of en g ineering  m aterials.
CIVIL ENGINEERING
DESCRIPTIVE GEOMETRY AND DRAW ING
M r. H ew itt and  others.
2001. D ES CRI PTIVE G E O M E T R Y  A N D  DESIGN.  C redit 3 hrs. Fall. O rth o ­
g rap h ic  p ro jec tion , aux iliary  p ro jections, and  basic descriptive geom etry provide 
a tho rough  coverage of th e  theory  of draw ing . T echn ical le tte ring , th e  use of in s tru ­
m ents, an d  freehand  sketching are stressed in th e  p rep a ra tio n  of general civil 
eng ineering  designs w here th e  s tu d e n t is given th e  o p p o rtu n ity  to  use his creative 
im agination  in  o rig inal design. D im ensioning  p rac tice an d  sectional views are p re ­
sen ted  concurren tly  w ith  the p rep a ra tio n  of design p lans.
2002. GRAPHI CS A N D  DESIGN.  C redit 3 h rs. Spring. P rereq ., 2001 o r equ ivalen t. 
T opics included  are  in tersections and  developm ents, p ic to ria l p ro jec tion , perspective, 
charts  and  graphs, vector d iagram s, nom ographs, an d  p ip in g  and  w elding rep resen ­
tations. A rch itec tu ra l, topograph ic , an d  s tru c tu ra l d raw ing  practices are developed 
th ro u gh  o rig inal designs.
T h e  Drawing 2001-2002 sequence completely covers the fundamentals of engineer­
ing drawing, descriptive geometry,  graphical solutions, and civil engineering drafting 
practices. Use is made of a number  of educational films as visual aids to instruction.
2004. A DV A NCE D D R A W I N G .  C redit 1-3 hrs. P roblem s in  concrete, s tru c tu ra l, 
topograph ical, highw ay, and san itary  d raftin g ; eng ineering  draw ings, rend ered  in 
color, to  enab le  th e  s tu d e n t to  sup p lem en t o rd in ary  draw ings w ith  artis tic  re p re ­
sen tations, so portrayed  as to  be read ily  in te llig ib le  to  persons w ith o u t technical 
tra in ing .
2005. C A R T O G R A P H Y .  C redit 3 hrs. Fall. A study  of th e  field of cartography, 
w ith  p a rtic u la r a tte n tio n  to th e  p rincip les of m ap  pro jections, th e  conventions, scales, 
an d  construc tion  of p lan im e tric  topograph ic , an d  chorographic  m aps from  survey 
notes and  d a ta  from  aerial pho to grap hs. A first course to  com bine p ho togram m etry  
and  topograph ic  surveying in to  a p rac tical course on  m ap  m aking  and  in te rp re ta tio n .
2006. M A P  R E P R O D U C T I O N . C red it 3 hrs. Spring. T h e  p rep ara tio n  of m ap 
m anuscrip ts and  m odels fo r rep ro d u c tio n  by b o th  p h o to grap h ic  an d  m echanical 
m ethods of d up lica tio n . T h e  selection, evalua tion , an d  organ ization  of cartog raph ic  
m ateria l from  g ro un d  an d  ae ria l surveys in to  m ap  ed itions will assure th e  p ro per 
p rocedure  to  ad o p t fo r local circum stances.
Scheduled for occupancy in Septem­
ber, 1959, Hollister Hall  will be 
dedicated to the School of Civil 
Engineering.
SURVEYING
Messrs. A nderson, Lyon, M cN air, M oore, an d  others.
2111. E L E M E N T A R Y  S URVEYI NG.  C redit 2 h rs. Spring. 1 Rec. 1 L ab. Use and  
care of steel tape, level, and  tran sit; note  keeping; fu n d a m en ta l surveying m ethods; 
m easurem ents of lines, angles, an d  differences of elevations; areas an d  p lo tting .
2112. A DV A NCE D S URVEYI NG.  C redit 3 h rs. Spring. 2 Rec. 1 L ab. P rereq ., 2111. 
E lem ents of to p ograph ic , h yd rographic , an d  geodetic surveying; m ap  pro jections; 
elem ents of p rac tica l astronom y; city, lan d , an d  m in e surveying; theory  of erro rs; 
surveying specifications.
2113. R O U T E  A N D  A E R I A L  S URVEYI NG.  C redit 3 h rs. Fall. 1 Rec. 2 Lab. 
P rereq ., 2111. T heo ry  an d  app lications of p h o to gram m etric  m ethods; theory  and  
p ractice in  s tak ing  o u t ro u te  locations involving sim ple, tran sitio n , an d  vertical 
curves; earthw ork  m easurem ents an d  com putations. A bout one th ird  of th e  course 
is devoted  to  pho to gram m etry , one th ird  to  p ap e r reconnaissance, curve theory , and  
ea rthw ork  com putations, an d  one th ird  to  field work associated w ith  ro u te  locations.
2114. S U MM ER  SURVEY.  (T opograph ic , H ydrograph ic , R ou te , an d  G eodetic S u r­
vey Cam p.) C red it 5 hrs. F ield  an d  office w ork six days a week for five weeks. D ate 
to  be annou n ced  in sp ring  te rm . P rereq ., 2112 an d  2113. Design an d  execu tion  of 
to p og raph ic  survey an d  corresponding  m ap  w ith  em phasis on tran sit-s tad ia  an d  p lan e  
tab le-stad ia  m ethods; h y d ro grap h ic  survey an d  m ap  o f C ayu ta L ake; an d  com plete 
ro u te  survey in c lud in g  reconnaissance from  aeria l p ho to grap hs, p re lim in ary  survey, 
p ap er location , and  s tak ing  of th e  final line. A ll h o rizo n ta l an d  vertical con tro l su r­
veys are executed  accord ing  to p resen t stan d ard s for base-line tap ing , tr ian g u la tio n  
w ith  rep ea tin g  an d  d irection  type op tica l-read ing  theodolites, subtense an d  trig  
traverse, precise leveling, an d  altim etry . A stronom ic observations fo r az im u th  and  
position  are m ade an d  resu lts com puted .
2115. A DV ANCE D E N G I N E E R I N G  M EA S U R E M E N T S .  C redit 3 hrs. Fall te rm . 
P rerequisites: labo ra to ry  w ork involving Physical M easurem ents, M ath . 163, and  
perm ission of th e  in stru cto r.
M easurem ent systems; analysis of erro rs and  of e rro r p ro paga tio n ; ap p lica tio n  of 
th e  p rincip les of p ro b ab ility  to  th e  resu lts  of m easurem ents fo r th e  pu rpo se  of 
d e te rm in in g  th e  best estim ates of m easured  and  deduced  q u a n titie s , an d  th e  best 
estim ate  of u ncerta in ty  in  these q u an titie s ; ad ju s tm en t of con d itio n ed  m easurem ents 
by th e  m etho d  of least squares and  o th e r m ethods; curve fitting ; an d  d a ta  processing 
m ethods.
2116. L A N D  S URVEYI NG.  C redit 3 h rs. 3 Rec. P rereq ., perm ission of th e  in s tru c ­
tor. F unctions an d  responsib ilities of a lan d  surveyor; deeds an d  land  descrip tions; 
land  records an d  lan d  courts. Study of U. S. p ub lic  lan d  system, m etes an d  bounds, 
subdivisions, resurveys, cadastra l surveys, r ip a ria n  righ ts , m in era l lan d  surveys, 
and  o th e r land  survey systems. Specifications an d  reg istra tion .
2117. GEODETIC S URVEYI NG.  C redit 3 h rs. 3 Rec. P rereq ., perm ission of th e  
in stru cto r. C onsideration  of special p roblem s in  geodetic surveying; base line ; tr ia n g u ­
la tio n ; traverse; precise leveling; deflection of th e  p lu m b  line; figure of th e  ea rth ; 
d e te rm in a tio n  of gravity; isostasy; m agnetic p ro perties  of th e  ea rth . Subject to 
a rrang em en t to  m eet th e  special needs of students.
2119. M AP  P ROJECTIONS.  C redit 3 h rs. T h e  theory of m ap  pro jections. C on­
stru c tio n  of projections. P lane coord inate  systems.
2120. V E R T I C A L  C O N T R O L .  C redit 3 h rs. P rereq ., 2112. L ectures, read in g , and 
field work. P rinciples of estab lish ing  a geodetic sea-level d a tu m  an d  of p erfo rm in g  
barom etric , trigonom etric, sp ir it, and  electron ic leveling. Study of precision altim e try
by th e  single-base, two-base, an d  leap frog  m ethods. D eterm ina tio n  of econom ic 
re la tio nsh ip s  of vertical con tro l m ethods to  m ap p in g  scale especially fo r pho togram - 
m etric  m app ing .
2121. E L E M E N T S  OF P H O T O G R A M M E T R Y .  C redit 3 hrs. Fall. P rereq ., 2113. 
L ectures, rec ita tio n , an d  labo ra to ry  work. P rinc ip les an d  p rac tice  of te rre stria l and  
aeria l p ho to gram m etric  m ap p in g , in c lud in g  p lan n in g  flights, con tro l surveys, 
uncon tro lled  mosaics, rad ia l-line  co n tro l, sim ple stereo -p lo tting  in stru m en ts , p a ra l­
lax d istortions, g rap h ica l ti lt d e te rm in a tio n , trim etro gen  ch a rting , an d  econom ics.
2122. A D VA N CE D  P H O T O G R A M M E T R Y .  C red it 3 hrs. Spring. Prereq ., 2121 o r 
perm ission of th e  in stru c to r. Lectures, read ing , and  labo ra to ry  work. An advanced 
study  of p ho to gram m etric  p rin cip les  in c lu d in g  con tro lled  mosaics, rectification, 
g raph ica l, m echanical, and  analytical space o rien ta tio n . R eadings an d  repo rts  from  
cu rren t technical lite ra tu re . T h e  p rincip les of m any  p ho to gram m etric  p lo tte rs  are 
s tud ied  to g eth er w ith  th e  econom ic re la tio n  of these in stru m en ts  to  density  of field 
con tro l, office m ethods, and  personnel.
2123. SU RV E YI N G A N D  M A P PI N G I N S T R U M E N T A T I O N .  C redit 3 hrs. P re ­
req., 2121. L ectures an d  assigned read ing . In d ep en d e n t study  of developm ents in  
surveying, m ap p in g , and  p h o to gram m etric  in stru m en ts  in c lud in g  a b rie f h istorical 
sketch of in stru m en ta tio n ; op tica l-read ing  levels an d  transits; e lec tron ic base line 
m easurem en t; precision a ltim eters; sonar eq u ip m en t; eq u ian g u la to r, odo grap h , and 
stereoscopic p lo tters. C orre latio n  of th e  p rincip les of physics and  m athem atics in  new 
m easuring  in stru m en ts  and  m ethods.
2131. E L E M E N T S  OF SURVEYI NG.  C red it 1 h r. 1 Lab. F un d am en ta ls  of en g i­
neering  m easurem ents. A ppreciation  of observations and  errors. P rincip les of reco rd ­
ing  da ta . Use of steel tape , level, and  tran sit. O ptical tooling. P roblem s of p a rtic u la r 
in te rest to  studen ts  in  fields o th e r th an  civil eng ineering.
2132. S URVEYI NG.  C red it 3 hrs. Spring. 2 Rec. 1 Lab. F un d am en ta ls  of en g in ee r­
in g  m easurem ents. A ppreciation  of m ethods of observations and  errors. P rinc ip les of 
record ing  data . Use of steel tape , level, tran sit, and  p lan e  table. A erial m app ing. 
E m phasis on problem s com m on in  ag ricu ltu ra l eng ineering.
2142. GEODETIC OR P H O T O G R A M M E T R I C  E N G I N E E R I N G  R ES EARCH.  
Prerequ isites w ill depend  u po n  th e  a rea  of stud ies to  be p ursued . Special p roblem s 
in  e rro r analysis, geodesy, an d  p h o to g ram m etry  as m ay be arranged .
2143. S E M I N AR  I N  GEODESY O R P H O T O G R A M M E T R Y .  C redit 1-6 hrs. O pen 
to specially selected seniors o r g rad u a te  studen ts . A bstrac tion  an d  discussion of tech ­
n ical papers an d  pub lica tio ns in  th e  geodetic o r p h o to gram m etric  field.
HYDRAULICS AND HYDRAULIC ENGINEERING
Messrs. Bogema and  staff.
2301. FLUID MECHANICS.  C redit 3 hrs. 3 Rec. P rereq ., 1152. F lu id  p roperties. 
P ressure an d  pressure in tensity . H ydrostatics. F lu id  flow concepts an d  basic equations. 
D im ensional analysis. S im ilitude. L am in ar an d  tu rb u le n t flow. Flow  in  p ipes. Flow 
aro u n d  im m ersed bodies.
2302. APPLIED H YD R A U L I C S  A N D  H Y D R O L O G Y .  C redit 3 h rs. 2 Rec. 1 Lab. 
P rereq ., 2301. A pp lica tion  of fluid m echanics p rincip les to  h y d rau lic  problem s. 
Flow in  open channels. Flow  m easurem en t. H y d rau lic  m achinery . E lem ents of 
hydrology.
2303. A D V A NC E D HYD RA ULI CS .  C redit 3 hrs. Fall. 3 Rec. P rereq ., 2302 o r 2331. 
M ore deta iled  and  ex tended  theory  an d  ap p lica tio n  th an  th e  first course. P roblem s
considered include s tab ility  of flo tation , b aro m etric  leveling, fluids sub ject to  accel­
era tio n , hyd rau lic  s im ilitude , w ater ham m er, an d  p ip e  flow.
2304. H Y D R A U L I C  M E A S U RE ME N TS .  C red it 3 hrs. Fall. 2 Rec. 1 L ab . P rereq .,
2302. T h e  general flow eq u ation . V olum etric an d  w eight m easurem ents. Pressure 
and  pressure in tensity . M easurem ents of fluid velocity. R a te  of flow m easurem ents 
in p ipelines an d  open  channels. M easurem ents u n d e r special conditions. G raph ical 
and  analytical m ethods of analyzing da ta . E rro rs an d  tolerances.
2305. H YD RO D Y N A MI C S .  C red it 3 h rs. Spring. 3 Lect. P re req ., 2302 o r 2331 and 
d ifferentia l equations. E quations of m o tio n  for nonviscous liqu ids, force po ten tia ls , 
velocity po ten tia ls , conform al m ap p in g , c ircu lation , vortices, eq u ation s of m otion  
for viscous liqu ids, b ou nd ary  layer, separa tio n , d rag , tu rb u len ce , an d  wave m otion.
2306. PUMPS A N D  TU RBI NE S.  C redit 3 h rs. Spring. 2 Rec. 1 L ab. P rereq ., 2302 
o r 2331. T heo ry  an d  characteristics of th e  h y d rau lic  ram ; rec ip rocating  an d  c e n trif­
ugal pum ps; im pulse, reac tion , an d  p ro p e llo r type tu rb in es; selection  an d  testing  
of h yd rau lic  m achinery .
2307. F L O W  OF LIQUI DS I N  OPEN CHANNELS .  C redit 3 h rs. F all. 3 Lect. 
P rereq ., 2302. U nifo rm  flow% gradually  varied  flow, rap id ly  varied  flow, subcritical 
transitions, waves, supercritical transitions, bends, p rec ip ito u s slopes, energy d is­
sipa tion , and  spillways.
2308. H Y D R A U L I C  MODELS.  C red it 3 h rs. Spring. 1 Rec. 2 L ab . P rereq ., 2302. 
T heo ry  of sim ilitu de and  its ap p lica tio n  to  m odels. D im ensional analysis, develop­
m en t of p red ic tio n  equations, observations an d  m easurem ents, theo ry  of m odels, 
design an d  construction  of m odels, d isto rted  m odels, m odels of rivers, spillways, 
an d  o u tle t works.
2331. FLUID MECHANI CS.  C redit 3 h rs. 3 Rec. P rereq ., 1152. Statics, dynam ics 
of fluid flow, law of con tin u ity , energy eq u a tio n , tu rb u len ce , flow of com pressible 
fluids, im pulse m o m en tu m  re la tions, resistance of subm erged  bodies, lu b rica tio n , 
an d  h ydrau lic  m achinery .
2342. H Y D R A U L I C S  R ES E AR CH.  P rereq ., 2302 o r th e  eq u iv alen t. C red it 1-6 
h rs. T h e  sub ject an d  scope of th e  investigations in  ex p erim en ta l o r theo re tical 
hydrau lics should  be selected by conference a t th e  b eg in n ing  of th e  te rm  if n o t 
p reviously  arrang ed . I t  is perm issib le an d  often  desirable  for two stud ents  to  work 
to g eth er on th e  sam e investigation.
2343. H YD R A U L I C S  S E MI N AR .  C redit 1 h r. A bstrac tion  an d  discussion of tech ­
n ica l papers an d  pub lica tio ns in  th e  field of hydraulics.
2403. H Y D R A U L I C  S T R U C T U R E S .  C red it 3 h rs. Spring. 3 Rec. P rereq ., 2412. 
Discussion of advanced problem s re la ted  to  h y d rau lic  stru c tu res . Stress analysis in  
dam s. Design of arch  dam s. Spillways an d  riv e r p ro tec tio n  works. C hanne l tran sitio ns 
an d  contro ls. H ydraulics of locks.
2404. W A T E R  P OW ER .  C red it 3 hrs. F all. 2 Lect. 1 C om p. P rereq ., 2302. H yd ro ­
logic an d  h yd rau lic  investigation  of w ater pow er sites; selection of tu rb in es , pow er 
p la n t layo u t an d  eq u ip m en t; econom ic considerations. P roblem s cover d e te rm in a tio n  
of available  pow er, selection of tu rb in es , use of pondage and  storage, an d  d e te rm in a ­
tion  of an n u a l pow er o u tp u t.
2411. R I V E R S  A N D  H A R B O R S .  C red it 3 h rs. Fall. 3 Lect. P rereq ., 2302 an d  2412. 
R ivers: regim en of flow in n a tu ra l stream s, flood waves, flood co n tro l, sed im en ta tion , 
channel im provem en t, canaliza tion , tid a l effects, an d  ports. H arbo rs: g ravity  waves, 
shore im provem ent, h a rb o r im provem en t, ports, an d  canals.
2412. H Y D R A U L I C  E N G IN E ER IN G .  C redit 3 hrs. 3 Rec. P rereq ., 2302. In tro ­
duc tio n  to h y d rau lic  eng ineering  problem s. Purpose, p lan n in g , an d  com p on en t p arts
of h y d rau lic  projects. F lood ro u tin g , sed im en ta tio n . G ro un d  w ater hydraulics. 
R eservoirs. D am s, spillways, an d  river p ro tec tio n  works. F lum es and  channels. C on­
d uits, tunnels, penstocks. Locks. H yd rau lic  m odel studies.
2442. H Y D R A U L I C  E N G I N E E R I N G  R ES E ARC H.  P rereq ., 2412 an d  one ad d i­
tion al elective course in  field of selected research. Subject and  scope of investigation  
to  be u n d ertak en  is selected by conference a t b eg inn ing  of te rm . E x trac tion  of 
p e rtin e n t d a ta  from  all available sources, construction  and  o pera tio n  of hyd rau lic  
labora to ry  m odels.
2443. H Y D R A U L I C  E N G I N E E R I N G  SE MI NA R.  C redit 1 h r. D iscussion of selected 
topics in  th e  h yd rau lic  en g ineering  field.
SANITARY ENGINEERING
Messrs. Gates, Lynch, M orancie, an d  N aism ith .
2501. M I CR O B I O L O G Y  I N  E N G IN E ER IN G .  C redit 3 h rs. 2 Lect.-Rec. 1 Lab. 
P rereq ., C hem istry  106. In tro d u c tio n  to th e  n a tu re , characteristics, an d  activities of 
m icroorganism s an d  th e ir  effects on  m an  an d  his env iro n m en t, em phasizing  th e ir 
ro le in  th e  aerobic an d  th e  anaerob ic  decom position  of organ ic substances, th e  
d e te rio ra tio n  of en g ineering  m aterials, an d  th e  transm ission of disease. T h e  a p p li­
cation  of these princip les an d  p heno m en a to civil eng ineering.
2502. W A T E R  SUPPLY A N D  S E W E R A G E  SYSTEMS.  C redit 3 h rs. 2 Lect.-Rec. 1 
Com p. P rereq ., 2301. In tro d u c tio n  to  th e  fu n ction  an d  design of s tru c tu res  an d  
ap p urten ances fo r (1) th e  co llection , conveyance, an d  d is tr ib u tio n  of w ater for 
m u n ic ip a l use, (2) the collection an d  tran sp o rta tio n  of m u n ic ip al wastes and  storm  
w ater. C om p u ta tio n  periods include in d iv id u a l reports  on  design problem s.
2503. W A T E R  A N D  W A ST ES  T R E A T M E N T .  C red it 3 h rs. 2 Lect.-Rec. 1 C om p, 
o r L ab. P rereq ., 2301, 2501, 2502. Study of w ater an d  w aste trea tm en t processes in 
term s of the u n d erly in g  physical, chem ical, and  bio logical p rincip les; th e  ap p lica tio n  
of these p rincip les to  th e  fu n ction  an d  design of u n it  trea tm en t processes an d  of 
in teg ra ted  trea tm en t p lan ts. T h e  influence o f th e  n a tu ra l p urification  of stream s 
on  waste trea tm en t and  w aste disposal.
2504. S A N I T A R Y  B I O L OG Y A N D  S T R E A M  S A N I T A T I O N .  R eq u ired  of g rad ­
u a te  stud ents  w ho have n o t h ad  2501 o r its equ iv alen t. C red it 3 h rs. 2 Lect.-Discuss. 
1 L ab . E ith e r te rm . F un d am en ta ls  an d  m ethods of m icrobiology an d  th e ir  ap p lica ­
tion  to  th e  bacterio logy an d  biology of w ater an d  waste trea tm en t processes, an d  to 
th e  n a tu ra l p urification  of p u llu te d  w aters. M ethods fo r es tim ating  an d  ev a lua ting  
th e  capacities of stream s to  assim ilate wastes.
2506. A DV ANCE D W A T E R  SUPPLY.  C redit 3 hrs. Spring. P rereq ., 2503. Lectures, 
problem s, repo rts , an d  field trips. A dvanced study  of th e  theo ry  of w ater trea tm en t 
processes and  of w ater supply  m ethods, an d  th e ir  ap p lica tio n  to  th e  design of 
m u n ic ip al an d  in d u s tria l w ater trea tm en t p lan ts ; w ater q u a lity  stan d ard s and  
con tro l m ethods.
2507. A D VA N CE D  W AS T ES  T R E A T M E N T .  C redit 3 h rs. F all. P rereq ., 2503. 
L ectures, problem s, reports, an d  field trips. A dvanced study  of th e  theory  of waste 
trea tm en t processes; th e  design of trea tm en t u n its  an d  trea tm en t p lan ts ; waste d is­
posal and  w ater p o llu tio n  co n tro l m ethods. S tudy of cu rre n t lite ra tu re .
2508. I N D U S T R I A L  A N D  N U C L E A R  WASTES.  C redit 3 hrs. P rereq ., 2503. Basic 
in d u stria l w aste trea tm en t processes an d  disposal m ethods. Specific in d u stria l waste 
p roblem s an d  trea tm en t processes. N atu re , trea tm en t, and  disposal of n uc lea r reac to r 
an d  o th e r radioactive wastes.
2509. PUBLIC H E A L T H  A N D  E N V I R O N M E N T A L  S A N I T A T I O N .  C red it 3 h rs. 
Spring. L ecture-discussions, repo rts , an d  field trips. A n in tro d u c tio n  to  pub lic  
h ea lth  p rincip les and  practice, in c lud in g  th e  n a tu re  an d  activities of local, s tate, and  
n a tio n a l p ub lic  h ea lth  organizations. E n v iron m en ta l san ita tio n , em phasizing  m u n ic i­
pal an d  in d iv idu a l w ater supply  an d  w aste disposal m ethods, a ir  an d  food san ita tio n .
2510. S A N I T A R Y  C H EM IS TR Y.  C redit 3 h rs. 2 Lect.-Discuss. 1 L ab. P rereq ., 1 
year of college chem istry. P rim arily  in ten d ed  for g rad u a te  stud en ts  an d  u p p e r­
classm en especially in te rested  in  san ita ry  eng ineering. F un d am en ta ls  of analytical, 
physical, an d  o rganic chem istry  specifically ap p licab le  to  th e  design and  con tro l 
of w ater an d  waste trea tm en t processes.
2511. S A N I T A R Y  E N G I N E E R I N G  L A B O R A T O R Y .  C redit 3 h rs. 1 Lect.-Discuss. 
2 Labs. P rereq ., 2510 o r p ara lle l reg istra tion ; 2503. L ab orato ry  stud ies of w ater and  
waste trea tm en t processes, in c lud in g  th e  ap p lica tio n  of physical, chem ical, and  
bio logical p rincip les, m ethods, an d  procedures to  th e  trea tm en t of w ater, sewage, 
an d  in d u stria l wastes.
2532. M U NI C I PA L  S A N I T A T I O N .  For non-civ il en g ineering  s tuden ts. C red it 3 
hrs. Fall. L ecture-discussions, repo rts , and  field trip s. W a te r supply, m u n ic ip a l and  
in d iv idu a l sewage and  solid w aste disposal and  a ir  san ita tio n  m ethods as they re la te  
to  m u nicip al an d  regional p lan n in g , developm ent, an d  m an ag em en t. W ate r an d  a ir 
po llu tio n  con tro l program s.
2541. PROJE CT ,  S A N I T A R Y  E N G I N EE RI N G .  C red it 3 hrs. P rereq ., 2502 and  
2503 o r eq u iv alen t courses. S tudents will elect o r be assigned in d iv id u a l o r g ro up  
design problem s d ealing  w ith  sewerage systems, w ater supply , o r w ater d is trib u tio n  
systems; w ater trea tm en t p lan ts ; m u n ic ip a l w aste trea tm en t an d  in d u s tria l waste 
trea tm en t p lan ts.
2542. S A N I T A R Y  E N G I N E E R I N G  R ES EARCH.  P rerequ isites  will d ep en d  u po n  
th e  p a rtic u la r p rob lem  to be p u rsu ed , b u t in  general they should  include w ater 
analysis an d  those courses in  hydrau lics an d  san ita ry  eng in eerin g  p e r t in e n t to  the 
field in  w hich  th e  study  is to  be u n d ertak en . H ou rs  and  cred it variab le .
2543. S A N I T A R Y  E N G I N E E R I N G  S E MI N AR .  O pen  to  in te rested  upperclassm en 
an d  g rad u ate  s tudents. C red it 1-6 hrs. P resen ta tion  and  discussion o f technica l papers 
an d  pub lications in  th e  san itary  en g ineering  field.
TR AN SPO RTATIO N ENGINEERING
Messrs. Belcher, Lewis, an d  L iang.
2602. T R A N S P O R T A T I O N .  C red it 3 hrs. 3 Rec. P rereq ., Econom ics 103 o r p e r ­
m ission of th e  in stru c to r. T h e  h istorical, econom ic, regu la to ry , con struc tion , and  
o p e ra tio n a l aspects of tran sp o rta tio n . D esigned p articu la rly  for eng in eerin g  students.
2610. H I G H W A Y  E NG INE ERI NG .  C redit 3 h rs. 2 Lect. 1 L ab . P rereq ., 2113, and  
p receded  by o r taken  concurren tly  w ith  2725. H ighw ay ad m in is tra tio n , p lan n in g , 
econom y, and  finance; location  (aerial p h o to  m ethods included); elem ents of geo­
m etric  design, in tersections; traffic eng ineering; d rainage; h ighw ay m ateria ls  and  
soils; subgrade; base courses; design an d  construction  of flexible an d  rig id  pavem ents.
2612. H I G H W A Y  L A B O R A T O R Y — B IT U M I N O U S .  C red it 3 hrs. Fall. 2 Labs. 
1 Sem inar, P rereq ., 2610, o r m ay be taken  concu rren tly  w ith  2610. B itum inous 
m ateria ls  are tested  an d  aggregates s tud ied  fo r th e ir  co m p atib ility  w ith  b itum ens. 
M ixes are designed an d  tested. C ond ition  surveys are  m ade on  various classes of 
b itu m in ou s  pavem ents. L aborato ry  fully  eq u ip ped  for a ll phases of ap p lied  and  
research studies.
2613. H I G H W A Y  L A B O R A T O R Y — S UB GR AD E  SOILS.  C redit 3 h rs. Spring. 2 
Labs. 1 Sem inar. P rereq ., 2725 and  2610, o r m ay be taken  concu rren tly  w ith  2610. 
E valuation  of cu rren t soil eng ineering  practices. Soil surveying an d  sam pling. C or­
re la tio n  of field an d  labo ra to ry  com paction  procedures. Freeze-thaw  an d  streng th  
tests on  soil sam ples stabilized  w ith  b itu m in o u s  m ateria ls, P o rtla n d  cem ent, and  
chem icals. C ond ition  surveys are m ade on stabilized  roads. L ab orato ry  fu lly  eq u ip ped  
for all phases of ap p lied  and  research  studies.
2614. H I G H W A Y  DESIGN— S T R U C T U R A L .  C redit 3 h rs. F all. 3 Rec. Prereq ., 
2610 o r perm ission of th e  in stru ctor. P a r t f: Soil index  p ro pe rties  an d  highw ay soil 
classification systems; surveying and  sam pling; subgrade ev aluation , in c lud in g  field 
an d  labo ra to ry  CBR; subgrade m odulus; com paction , d rainage , an d  frost action; 
stab ilization ; aggregates. P art II: Design an d  co nstruction  of base an d  surface courses 
for flexible pavem ents. P a rt III: Design an d  co nstruction  of rig id  pavem ents.
2615. H I G H W A Y  DESIGN— G EO ME T RI C.  C redit 3 hrs. Spring. 1 Lect. 2 Lab. 
P rereq ., 2610 o r perm ission of the in stru c to r. R o u te  selection; design contro ls and  
crite ria , in c lud in g  vehicle characteristics an d  h ighw ay capacity; sight d istance, and 
h orizon tal an d  vertical con tro l; cross section elem ents; right-of-w ay problem s and  
access contro l; a t-g rade in tersection  design, in c lud in g  ro ta ry  and  channelized  in te r ­
section; g rade separa tions and  in terchanges; regional systems of highways, freeways, 
and  parkways.
2617. A I R P O R T  E N GI NE E RI NG .  C red it 3 h rs. Spring. 2 Rec. an d  1 L ab. Prereq ., 
2610, 2725. A irp o rt ad m in is tra tio n , p lan n in g , an d  design. Site selection— size and 
location; design s tandards; a irp o rt layou t— runw ay p a tte rn s  an d  o rien ta tio n ; flexible 
and  rig id  p avem ent design; d ra inage , g radings; m arking , ligh ting ; helipo rts.
2618. L O W - C O S T  ROADS.  P rim arily  fo r foreign s tudents. C red it 3 hrs. P rereq ., 
2610 o r th e  equ iv alen t. Study of econom ic im p o rtance  of rou tes an d  selection of roads 
to  be im proved; location  an d  design; subgrade soils an d  stab iliza tion  of subgrade 
soils by use of ad m ix tu res, chem icals, an d  b itu m in o u s  m aterials; d rainage structures; 
b itu m in ou s trea tm en ts  an d  b itu m in o u s  m ats fo r stabilized  subgrades. Survey of the 
ex p erim en ta l w ork in  th e  use of m ateria ls  an d  design an d  construc tion  of low-cost 
roads.
2619. TRAFFIC E N G I N E E R I N G — O P ER AT I O NS .  C redit 3 hrs. 2 L ab . 1 Sem inar. 
P rereq ., p receded  by o r taken  co n curren tly  w ith  2620. D efin ition  of traffic problem s; 
collection of field d a ta ; analysis of field d a ta ; findings, conclusions, and  recom m enda­
tions. Traffic surveys. Design of traffic con tro l systems.
2620. TRAFFIC E NG INE ERI NG .  C redit 3 hrs. 2 Rec. 1 L ab. P rereq ., 2610 or 
perm ission of th e  in stru ctor. City an d  h ighw ay traffic surveys an d  designs. Accidents, 
congestion, delay, speed, volum e, density, p ark ing , ch anneliza tion , ligh ting , traffic 
con tro l an d  ro u tin g . Signs, signals, an d  m arkings. U rb an  traffic consideration  in  city 
p lan n in g . D river reactions and  h a b it p a tte rn . Traffic en g ineering  organization .
2621. A NA LY SI S  A N D  I N T E R P R E T A T I O N  OF A E R I A L  P HO T O G R A P H S .  
P rereg is tra tion  requ ired . C red it 3 h rs. 2 Lect. 1 L ab. (T h e  s tu d e n t is expected  to  pay 
th e  cost of field trip s  an d  ae ria l p h o to grap hs for use in  a te rm  p ro jec t, am o u n tin g  
to ap p ro xim ate ly  $15.) A study  of th e  soil and  rock areas of th e  U n ited  States 
an d  th e  p a tte rn s  p resen t in  aerial pho to grap hs. F u n d am en ta l elem ents o f soil p a t­
terns are analyzed to p e rm it d e te rm in a tio n  of soil tex tu re , type of bedrock, and  
d ra inage  p roperties. F ield  tra in in g  in  selected test areas. E m phasis is p laced  on 
in te rp re ta tio n  fo r eng ineering, reg ional p lan n in g , an d  ag ricu ltu ra l purposes.
2622. A D VA N CE D  I N T E R P R E T A T I O N  OF A E R I A L  P H O T O G R A P H S .  P re ­
reg istra tio n  requ ired . C red it 3 hrs. O rgan ization  of course depends u po n  fields of 
in terest. Special p roblem s: fo u r each on g ro u n d  w ater, en g ineering  projects, ag ri­
cu ltu ra l soils m ap p in g , irrig a tio n , and  geology.
2641. PROJE CT ,  T R A N S P O R T A T I O N  E N G I N EE RI N G .  C red it 3 h rs. P rojects in  
th e  various fields of tran sp o rta tio n , advanced ae ria l p h o to g rap h ic  studies, an d  traffic 
eng ineering  m ay be developed by conference betw een  professors an d  s tuden ts. 
Projects m ay involve in teg ra ted  p lan n in g  o r design d raw ing  u p o n  several fields of 
in te rest, o r they m ay concen trate  u po n  special subjects. A deq ua te  facilities, m ateria l, 
an d  sources of d a ta  are necessary to  a satisfactory p ro jec t.
2642. T R A N S P O R T A T I O N  E N G I N E E R I N G  RES EA RC H.  S tudents w ho w ish to  
p u rsu e  one p a rtic u la r  b ran ch  of tran sp o rta tio n  en g ineering  fu r th e r  th a n  can be 
done in  any of th e  re g u la r courses m ay elect w ork in  th is  field. T h e  w ork m ay be 
in  th e  n a tu re  of an  investigation  of ex isting  m ethods o r systems, theo re tical work 
w ith  a view  to  sim plify ing  p resen t m ethods of design o r p ro posing  new  m ethods, or 
ex p erim en ta l investigation  of su itab le  problem s.
2643. T R A N S P O R T A T I O N  E N G I N E E R I N G  S EMI NA R.  C red it 1-2 h rs. N um b er 
of m eetings a week to  be a rrang ed . A bstrac tion  an d  discussion of selected technical 
papers an d  pub lica tio ns in  th e  tran sp o rta tio n  en g in eerin g  field.
STRUCTURAL ENGINEERING
Messrs. F isher, M ason, M cG uire, N ilson, S tu rm an , an d  W in te r.
2701. E L E M E N T A R Y  S T R U C T U R A L  ANALYSI S.  C red it 3 h rs. 2 Lect. 1 L ab. 
P rereq ., 1153. A first course in  s tru c tu ra l theory . D e te rm in a tio n  of reactions and  
in te rn a l forces and  m om ents in  beams, g irders, trusses, sim ple fram es, an d  th ree- 
h in ged  arches d u e  to s ta tionary  an d  m oving loads. Use is m ade of g rap h ica l and  
analytical m ethods an d  of influence lines.
2702. S TEEL A N D  T I M B E R  S T R U C T U R E S .  C redit 3 h rs. 3 L ab. P rereq ., 2701, 
1134. Analysis an d  design of steel m em bers and  connections. D esign of w elded roof 
truss. D esign of m ill-type steel b u ild ing , in c lud in g  rive ted  roo f trusses, c rane g irders, 
crane an d  b u ild in g  colum ns, b rac in g  system. E lem ents of tim b er design.
2704. S T A T I C A L L Y  I N D E T E R M I N A T E  S T R U C T U R E S .  C redit 3 h rs. 3 Lect. 
P rereq ., 2702. Deflections. Classical an d  m o dern  m ethods of analysis of statically  
in d e te rm in a te  beam s, fram es, trusses. In fluence lines.
2706, 2707. A DV A NC E D S TE E L DESIGN.  S pring  an d  fall te rm  sequence. C redit 
3 h rs. p e r term . 3 Rec. P re req . 2710; 2708 p rereq . fo r 2707. B ridge types an d  econom y. 
Design of a highw ay truss b ridge. E lastic an d  p lastic  designs of a rig id  fram e b u ild ­
ing. P a r tia l design of tie r b u ild in g  fram e in c lud in g  w ind  an d  ea rth q u a k e  effects. 
O th e r dynam ically  loaded  structures . D esign of a steel p la te  s tru c tu re . Suspension 
roo f systems. C on tinu o us com posite bridges. Design of ligh t-w eight alloy s tru c tu ra l 
elem ents. C ritical review  of cu rren t specifications, design, and  fab rica tion  p rocedures 
th ro u g h o u t.
2708, 2709. A D VA N CE D  S T R U C T U R A L  ANALYSIS .  C redit 3 h rs. a  te rm . 3 Lect. 
a  week th ro u g h o u t th e  year, fa ll-spring . P re req . 2704 o r equ iv alen t. Review  of 
fu n d am en ta l m ethods fo r analyzing  in d e te rm in a te  s tru c tu res  an d  extension  to  com ­
p lex  s tru c tu ra l systems. Arches, curved beam s, o u t-o f-p lane load ing , suspension 
structures , trussed an d  rig id  space fram es, etc. M echanical m odel analysis, n u m erica l 
m ethods, m a trix  so lu tion  of structures , use of d ig ita l com puters in  analysis an d  design.
2710. S T R E N G T H  OF S T R U C T U R E S .  C red it 3 h rs. 3 Rec. P rereq ., 2704; can be 
taken  concurren tly . Analysis of (WO- an d  th ree-d im ensional stress an d  stra in . T heories  
of fa ilu re  of d u c tile  an d  b r it tle  m aterials. S train  energy m ethods ap p lied  to  b ending , 
shear, buckling, an d  im pact. S tru c tu ra l m ateria ls  u n d e r load , s tra in  h ard en in g , 
residual stresses, hysteresis, stress co ncen tration , a lte rn a tin g  stress. D esign fo r fatigue. 
Stresses beyond th e  elastic lim it. Inelastic  b ehav io r of steel an d  re in fo rced  concrete 
s tructures. C ritical discussion of cu rren t design specifications.
2711. B U C KL IN G  OF S T R U C T U R E S .  C redit 3 h rs. P rereq ., 2710 an d  1145 o r the 
eq u ivalen t. Analysis of elastic and  plastic  stab ility . D e term ina tio n  of buckling  loads 
an d  m ax im um  stresses of colum ns w ith  an d  w ith o u t eccentricity. Solid an d  o pen  web 
colum ns w ith  variab le  cross-section. Beam  colum ns. F ram e buckling . L ate ra l s treng th  
of unb raced  beam s. B uckling loads an d  u ltim a te  s treng th  of th in  plates. C ritical 
discussion of cu rren t design specification.
2713. S T R U C T U R A L  DESIGN.  C redit 3 hrs. 3 L ab. P rereq ., 2702, 2704, 2715, 2720. 
P rim arily  a p ro jec t course. Discussion of fa tigue, lim it design, lig h t gage steel design. 
Design of a highw ay truss bridge. P lan n in g  an d  design of represen ta tiv e  portio ns of 
a com plete s tru c tu ra l p ro jec t (b u ild ing , bridge, o r o th e r s tru c tu re  selected by studen t). 
In te g ra te d  use of p rocedures p resen ted  in  o th er courses.
2715. R EI N FO RC E D C O N C R E T E  DESIGN.  C redit 3 h rs. 3 L ab. P rereq ., 2704; 
can be taken  concurren tly . A first course in  re inforced  concrete. E lem entary  theory  
of re in forced  concrete ap p lied  to  rec tan g u la r beam s, one- an d  two-way slabs, T - 
beam s, beam s rein forced  fo r com pression, concentric and  eccentric colum ns. Shear 
an d  bond. In tro d u c tio n  to  u ltim a te  s tren g th  theory . Design p ro jec t com prising 
p a rtia l design of concrete b u ild in g  fram e.
2716, 2717. C O N C R E T E  S T R U C T U R E S ,  R EI NF ORCE D A N D  PRESTRESSED.  
C red it 3 hrs. Spring, fa ll. P rereq ., 2704, 2715, 2708 (for 2717). Review  of m em ber 
design. U ltim ate  s treng th  theory . F lat-slab  an d  flat-p late design, in c lud in g  b en t 
analysis. Yield line theory . F ram ing  systems in  cu rren t use. Prestressed concrete. 
Folded p la te  construc tion . M em brane analysis of dom es an d  hyperbo lic  parabolo ids. 
C ritical discussion of cu rren t design specifications.
2720. FOU ND AT IO NS .  C redit 3 h rs. 2 Lect. 1 L ab. P rereq ., 2715, 2725. Study of 
th e  s tru c tu ra l p roblem s encou n tered  in  fo u n d atio n  work. R e ta in in g  walls, sheet 
p iling , spread  footings, piles, p iers, ab u tm en ts , cofferdam s, caissons, und erp inn in gs. 
Design problem s.
2725. E L E M E N T S  OF SOILS E NG IN E ER IN G.  C red it 3 hrs.. 2 Lect. 1 L ab . P re ­
req., Geology 113, Eng. 1153, 2301. F orm ation  an d  com position  of soil, its p roperties  
an d  its b ehav io r as an  eng ineering  m ateria l. P rincip les of soil iden tification  and  
classification, te rm inology and  soil characteristics such as g rad a tio n , perm eab ility , 
com pressibility , conso lidation, an d  shearing  s treng th  w ith  ap p lica tio n  to  sim ple 
p roblem s of seepage, settlem ent, b ea rin g  capacity , s tab ility  of ea rth  slopes. L a te ra l 
ea rth  pressure. Soil ex p lo ra tio n . L aborato ry  tests for ex p erim en ta l d e te rm in a tio n  of 
above m en tion ed  soil characteristics an d  evalua tions an d  use of data .
2726. SOILS E N G I N E E R I N G  T H E O R Y .  C redit 3 hrs. Fall. 3 Lect. P rereq ., 2725. 
P rincip les of m echanics an d  s treng th  of m ateria ls  re la tin g  to  typical soils en g ineering  
p roblem s an d  th e  fu n d am en ta l physical an d  chem ical characteristics of soil w hich 
affect th e ir  app lication . M ethods fo r d e te rm in in g  th e  d is trib u tio n  o f stresses in  
sem i-infin ite soil masses, stress a t  a p o in t, an d  th e  M ohr theory  of ru p tu re . C om po­
sition , s tru c tu re , and  stress-strain  characteristics of soil. C alcu lation  of settlem ent 
of structures , th e  s tab ility  of ea rth  slopes an d  of em b an k m en t foundations. Basic 
p rincip les of flow of w ater th ro u g h  soil, flow n et construction , ra te  an d  effect of 
seepage. L ate ra l e a r th  p ressure theory.
2727. APPLIED SOILS E N G I N EE RI N G .  C red it 3 hrs. Spring. 2 Lect. 1 Lab. 
P rereq ., 2726. A pp lica tion  of soils en g ineering  theory  of problem s. P lan n in g  and  
conducting  of subsurface investigations, d e te rm in a tio n  of significant physicai and  
chem ical soil characteristics by test o r o th e r m eans, in c lud in g  ap p ro p ria te  labora to ry  
exercises, analysis of ac tual designs of proposed  s tru c tu res  fo r p red ic tio n  of se ttle ­
m en t, s tab ility , ra te  of seepage, o r o th er service requ irem en ts, m ethods of inspection  
and  con tro l of earthw orks construc tion , selection and p lacem ent of m aterials, com ­
p action  and  stab ilization .
2731. E L E M E N T S  OF S T R U C T U R A L  E N G I N E E R I N G  I.  C redit 3 hrs. 2 Lect. 
1 L ab. P rereq ., 1151, 1153. Analysis o£ statically  d e te rm in a te  an d  sim ple statically  
in d e te rm in a te  structures. D e term ina tio n  by m eans of analy tical an d  g raph ica l 
m ethods, of reactions an d  in te rn a l forces and  m om ents caused by s ta tio nary  loads. 
Influence lines fo r beams.
2732. E L E M E N T S  OF S T R U C T U R A L  E N G I N E E R I N G  II.  C red it 3 hrs. 2 Lect. 
1 Lab. P rereq ., 2731. Design of sim ple steel an d  tim ber structures . Discussion of 
design in  ligh t gage steel an d  a lu m in u m . Analysis an d  design of m em bers and  con­
nections, roof trusses, floor systems, an d  o th er structures.
2741. PROJECT.  P rereq ., 2702, 2703, and  2715. T h e  s tu d e n t m ay select a design 
p ro b lem  such as th e  follow ing: (a) an  arch  bridge, (b) a can tilever b ridge, (c) a rig id  
fram e bridge, (d) a special p rob lem  in  steel o r concrete b u ild in g  design, (e) the 
design of any o th e r s tru c tu re  of p a rtic u la r  in te rest to  th e  s tu d e n t p rov ided  he has 
h ad  th e  p ro p e r p rep ara tio n  fo r such design. T h e  work is sub m itted  in  th e  form  of 
reports. D raw ings of typical deta ils  m u st accom pany reports.
2742. S T R U C T U R A L  E N G I N E E R I N G  RES EA RC H.  S tudents w ishing  to p u rsu e  
one p a rtic u la r  b ran ch  of s tru c tu ra l eng ineering  fu r th e r  th an  can  be don e  in  any of 
th e  re g u la r courses m ay elect work in  th is field. T h e  p re req u isite  courses d epend  
u po n  the n a tu re  of th e  work desired. T h e  work m ay be in  th e  n a tu re  of an  investi­
gation  of ex isting  types of construc tion , theo re tical work w ith  a view of sim plify ing  
p resen t m ethods of design o r p roposing  new m ethods, o r ex p erim en ta l investigation  
of su itab le  problem s.
2743. S T R U C T U R A L  E N G I N E E R I N G  S EMI NA R.  C redit 1-6 hrs. O pen  to  spe­
cially selected seniors o r g rad u a te  s tudents. P rep a ra tio n  an d  p resen ta tio n  of topics 
of cu rren t in te rest in  th e  field of s tru c tu res  fo r in form al discussion.
2744. SPECIAL TOPICS I N  S T R U C T U R A L  E N G IN E ER IN G .  In d iv idu a lly  su p er­
vised study  in  one or m ore of th e  specialized topics of civil en g ineering  such as 
tanks an d  bins, suspension bridges, towers o r m ovable bridges, w hich are  no t 
covered in  th e  reg u la r courses. In d ep en d e n t design o r research  projects m ay also 
be selected.
S P E C IA L  A N D  G R A D U A T E  C O U R SE S
2801. THESIS.  T h e  thesis gives th e  s tu d e n t an o p p o rtu n ity  to  work o u t a special 
p rob lem  o r to  m ake an  en g ineering  investigation , to  record  th e  resu lts  of his work, 
an d  to  o b ta in  academ ic cred it fo r such w ork. R eg is tra tion  fo r thesis m u st be 
approved  by th e  professor in  charge a t th e  b eg in n ing  of th e  sem ester d u rin g  w hich 
th e  w ork is to  be done.
N O T E : In d iv id u a l courses m ay be arran g ed  to su it th e  req u irem en ts  of g rad u a te  
s tudents. T h ey  are  in ten d ed  to  be p u rsu ed  u n d e r  th e  im m edia te  d irec tion  of th e  
professor in  charge, the s tu d e n t usually  being  free from  th e  restric tio n  of th e  class­
room  an d  w orking e ith e r in d ep en den tly  o r in  con junc tion  w ith  o thers tak ing  the 
sam e course.
C O N S T R U C T IO N  E N G IN E E R IN G  
A N D  A D M IN IS T R A T IO N
Messrs. G ebhard , R ichards, and  Rogers.
2901. C O N S T R U C T I O N  M ET HO DS .  C red it 3 hrs. 3 Rec. In tro d u c tio n  to  m ethods, 
eq u ip m en t, and  m anagem en t p rincip les an d  p rocedures involved in  construc tion  
en terp rises; n a tu re  of th e  construc tion  industry  and  sources of in fo rm a tio n  con­
cern ing  it; p roblem s and  oral reports  by stud en ts  based on  cu rre n t li te ra tu re ; cor­
re la tio n  of m oney, m en, m aterials, m achines, an d  design details to  p roduce eco­
nom ic results.
2902. E N G I N E E R I N G  L A W .  C redit 3 h rs. 3 Rec. Basic features of laws and  
practices re la tin g  to  contracts, to rts, agency, p ro pe rty , w ater righ ts , form s of business 
o rganizations, sales, insurance, u tilities , labo r, governm ent regu la tio n  of business, 
negotiab le in stru m en ts , w orkm en’s com pensation , liens, b an krup tcy , p aten ts, copy­
righ ts, tradem arks; w ork of th e  ex p ert w itness; e th ica l responsib ilities; professional 
reg istra tion ; special em phasis on con trac t docum ents used in  construc tion  work.
2903. E N G I N E E R I N G  ECONOMY.  C red it 3 h rs. 3 Rec. P rereq ., 2901, 3231. 
P rinc ip les governing  th e  econom ic aspects of eng ineering  decisions; tim e-value of 
m oney; econom ic selection of m aterials, eq u ip m en t, an d  structures; dep rec ia tion ; 
re tirem e n t an d  rep lacem ent studies; econom ic stud ies fo r p ub lic  works. T echn iq ues 
in  es tim ating  costs of eng ineering  construc tion  projects.
2904. PUBLIC A D M I N I S T R A T I O N .  C redit 3 hrs. 3 Rec. G eneral p rincip les of 
ad m in is tra tion ; aspects of federal, s tate, an d  local governm ent of in te rest to  en g i­
neers, p lanners, constructors, and  adm in istra to rs ; p roblem s in  m u nicip al eng ineering, 
city and  regional p lan n in g , codes, legislation , personnel, finances, an d  o th e r re la ted  
topics. W ritte n  an d  o ra l repo rts  req u ired . Offered in  recognition  of th e  fact th a t a 
large percen tage of civil engineers deal d irectly  o r ind irectly  w ith  p ub lic  services 
an d  m anagem en t an d  th a t governm ent is being  called on  to  do  m ore an d  m ore 
as o u r rap id ly  increasing  p o p u la tio n  concentrates in  u rb a n  areas.
2905. V A L U A T I O N  E N G IN E ER IN G .  C redit 3 h rs. 3 Rec. P rereq ., 2901, 2902, 
2903, 3231. T h eo ry  an d  p ractice of es tim ating  th e  p resen t w orth  of specific p roperties  
fo r u tility  ra te  m aking; b uy in g  an d  selling, em inen t dom ain  an d  condem nation  
proceedings, securities; bank  loans, m ortgages, insurance, u n ifo rm  systems of acco u n t­
ing, an d  im proving  m anagem ent.
2906. A D V A NC E D E N G I N E E R I N G  L A W .  C redit 3 hrs. 3 Rec. P rereq ., 2902. An 
ex tension  by th e  use of case m ateria l of some of th e  legal p rincip les covered in
2902, p articu la rly  those w hich app ly  to  co nstruc tion  contracts, an d  em ployer- 
em ployee relationsh ips.
2907. C O N S T R U C T I O N  M A N A G E M E N T .  C redit 3 h rs. P rereq ., 2901, 2902,
2903, 3231. P lan n in g  an d  o pera tio n  of co nstruc tion  projects by th e  civil eng ineer; 
co ord inated  o rgan iza tion  an d  con tro l of m en , m aterials, an d  m achines; scheduling, 
estim ating , p urchasing , selection, an d  tra in in g  of em ployees; o pera tio n  an d  m a in ­
tenance of eq u ip m en t; cost con tro l and  pay systems; accident p rev en tion ; an d  o th er 
topics. Special repo rts  requ ired .
2941. P ROJECT.  A D M I N I S T R A T I V E  E NG IN E ER IN G.  C redit 3 hrs. P rereq ., 
2901, 2902, 2903. D evelopm ent of a p ub lic  o r p riv a te  en g ineering  p ro jec t selected 
by th e  s tud en t, involving econom ic analysis, p lan n in g , design, an d  construction  
procedures, w ith  special em phasis on th e  legal, financial, and  m anagem en t aspects.
2942. A D M I N I S T R A T I V E  E N G I N E E R I N G  RESEARCH.  C redit 3 h rs. P rereq ., 
2901, 2902, 2903. Investigation  of special p roblem s re la tin g  to  th e  econom ic, legal, 
financial, an d  m anagem en t aspects of pub lic  and  p riv a te  en g ineering  operations of 
in te rest to  th e  en g in eer-adm in istra to r, consu lting  en g ineer an d  construc to r.
2943. A D M I N I S T R A T I V E  E N G I N E E R I N G  S EMI NA R.  C redit 1-6 hrs. P rereq ., 
2901, 2902, 2903. G uided  study an d  discussions by sm all g roups of selected students 
of topics w hich involve th e  legal, financial, and  m an ag em en t aspects of civil en g in eer­
ing  in  pub lic  an d  p riv a te  w'ork, in c lud in g  discussions of cu rren t technical papers 
and  publications.
MECHANICAL ENGINEERING
T h e  courses in m echanical eng ineering  are listed u nd er the follow ing headings: 
D rafting  an d  In d u s tria l Design, T h e rm a l E ngineering , In d ustria l an d  E ng ineering  
A dm in istra tio n , M achine Design, M aterials Processing.
R eq u ired  courses in  th e  m echanical en g ineering  cu rricu lu m  given o u tside the 
College of E ng ineering  are as follows (pages 135—145):
C hem istry  105, 106. G eneral C hem istry 
C hem istry  301. In tro d u c tio n  to O rgan ic C hem istry  
C hem istry  402. In tro d u c tio n  to Physical C hem istry 
E nglish  111, 112. In trod uc to ry  course
M athem atics 161, 162, 163. A nalytic G eom etry  and  Calculus 
Physics 121-128. In trod uc to ry  A nalytical Physics I, II , III , IV 
P ub lic  Speaking 201.
R eq u ired  courses in  m echanics of eng ineering, s tren g th  of m ateria ls, and  en g in ee r­
in g  m aterials  are described on pp. 89-95.
G E N E R A L
3001. I N T R O D U C T O R Y  E N GI N E E R I N G .  C red it 1 h r. 2 Lect. A n o rie n ta tio n  to  
th e  School an d  to  th e  field of m echanical eng ineering. A s tudy  of th e  slide ru le , 
p roblem s in eng ineering , p lo ttin g  of d a ta , an d  re p o rt w riting.
3002. I N T R O D U C T O R Y  E N G IN E ER IN G.  C redit 2 hrs. 2 Lect. A co n tin u a tio n  
of Course 3001 w ith  special em phasis on th e  responsib ilities an d  o p p o rtu n itie s  th a t 
exist for m echanical engineers in  industry . An in tro d u c tio n  to m o dern  in d u stria l 
organ ization .
3041. N O N R E S I D E N T  LECT UR ES .  T erm s 9 and  10. R eq u ired . T o ta l c red it 1 h r. 
fo r bo th  term s. Fall and  spring . 1 Lect. G iven by lecturers  in v ited  from  in d ustry  and  
from  certa in  o th e r d ep artm en ts  of th e  U niversity  fo r th e  purpo se  of assisting stud ents  
in  th e ir  ap p ro ach  to  em ploym ent and  in  th e ir tran sitio n  from  college to in d u stria l 
life.
3051. A.S.M.E. S T U D E N T  B R AN C H.  C redit 1 h r. S tudents w ho have com pleted  
a t least two term s in  th e  School of M echanical E ng ineering  are u rged  to becom e 
m em bers of th e  C ornell S tu den t B ranch of the A m erican Society of M echanical 
E ngineers. T h e  m eetings of th e  Society, how ever, a re  open  to  all. A tten dance at 
any fou rteen  S tu den t B ranch m eetings en title s  th e  m em ber to  one h o u r elective 
cred it; how ever, only one elective may be ea rn ed  in  this m an n er. A pp lica tion  
for m em bersh ip  should  be m ade in O ctober of each year a t th e  A.S.M.E. office, or 
to  th e  H on o rary  C ha irm an  of th e  S tu den t B ranch.
D R A F T IN G  A N D  IN D U S T R IA L  D E S IG N
Messrs. A braham s, B aird , C leary, and  Siegfried.
3111. D ESCR IPT IV E G E O M E T R Y  A N D  F R E E H A N D  D R A W I N G .  C redit 3 hrs.
Fall. 1 Lect. 2 L ab. In tro d u c tio n  to p rereq u isite  arts  and  sciences of m echanical 
d ra f tin g  an d  creative sketching; le tte ring ; delineatio n ; isom etric; descrip tive geo­
m etric  anatom y; freehand  p ic to ria l and  o rth o m e tric  draw ing; esthetics; in tro d u c to ry  
crea tive sketching.
3112. BASIC M E C H A N I C A L  D R A F T I N G  A N D  C R E A T I V E  S KE TCHI NG.
C red it 3 h rs. Spring. 1 Lect. 2 L ab. P rereq ., 3111. Basic m echanical d ra f tin g  p r in ­
ciples an d  s tandards; crea tion , expression, and  in te rp re ta tio n  of specifications for 
th e  p roperties  of m echanical anatom y by layouts an d  w orking draw ings; co n tin u a tio n  
of creative sketching.
Upson Hall,  largest of the new en­
gineering buildings, completed in 
1958, houses the Sibley School of 
Mechanical Engineering.

3114. F R E E H A N D  D R A W I N G .  C redit 1 h r. Fall. 1 Lect. F or stud ents  who desire 
only the freehand  co n ten t of 3111.
3115. C R E A T I V E  SKE TC HI NG .  C red it 1 h r . Spring. 1 Lect. P rereq ., 3111 o r 3114. 
F or students  w ho desire only th e  creative sketch ing  co n ten t of 3112.
3116. I N T R O D U C T I O N  T O  I N D U S T R I A L  DESIGN.  C redit 3 hrs. Spring. 2 Lab. 
P rereq ., 3111 an d  3112. R eadings; ab stract an d  ap p lied  design p roblem s w hich 
investigate and  app ly  th e  in te rre la tio n sh ip s  ex isting  betw een form , fu n ction , and  
m aterials.
3117. D ESCR IPT IV E G E O M E T R Y . C red it 2 h rs. Fall. 2 L ab. Sam e as 3111 excep t 
th a t freehand  co n ten t is om itted .
3118. BASIC M E C H A N I C A L  D R A F T I N G .  C redit 2 hrs. Spring. 2 Lab. Sam e as 
3112 except th a t creative sketching co n ten t is o m itted .
3119. I N T R O D U C T I O R Y  M E C H A N I C A L  D R A F T I N G  A N D  S KE TC HI NG .  F or 
chem ical an d  m etallu rg ica l en g ineering  studen ts . C red it 2 hrs. Fall. 2 L ab. Basic 
m echanical d ra ftin g  an d  sketching; le tte ring ; de linea tio n ; pro jective and  p ictoria l 
d raw ing ; selected topics of descriptive geom etry; (low charts  an d  g raphs; basic 
d ra ftin g  techniques.
3120. M E C H A N I C A L  D R A F T I N G  A N D  SKE TC HI NG .  F or chem ical an d  m e ta l­
lu rg ical eng ineering  s tudents. C red it 1 h r. Spring. 1 Lab. P rereq ., 3119 o r perm ission. 
C on tin u a tio n  of basic p rincip les and  stan d ard s of d ra ftin g ; m ak ing  an d  in te rp re tin g  
m achine layouts an d  w orking draw ings; p ip in g  diagram s.
3131. SPECIAL P R O B LE MS  I N  D R A F T I N G  OR I N D U S T R I A L  DESIGN.  C redit 
based u po n  actual hours of work. Fall o r spring . Lab. as requ ired . Also may be 
elected  by students  w ho desire th e  first te rm  only of th e  In d u s tr ia l Design Pro ject.
3198, 3199. I N D U S T R I A L  DESIGN PROJE CT .  T o ta l c red it 6 hrs. N in th  and  
te n th  term s. 2 L ab. P rereq ., 3116. P ro ject work includes read ings an d  design p ro b ­
lem s. R eadings in teg ra te  design w ith  the co n tem porary  social an d  econom ic scene. 
D esign p roblem s are d irected  tow ard  crea tion  of a com prehensive a tt i tu d e  in  p ro d u ct 
developm en t an d  tow ard  a tta in m e n t of a m easure of design ab ility .
IN D U S T R IA L  A N D  E N G IN E E R IN G  
A D M IN IS T R A T IO N
Messrs. A llderige, A llen, B echhofer, Conway, G avett. G oode, H anselm an, Kao, Krick,
L oberg, Sam pson, Saunders, Schultz, an d  Weiss.
3231. P RI NCI PLE S OF I N D U S T R I A L  A C C O U N T I N G  A N D  COST FINDING.  
C red it 3 hrs. Fall an d  spring . 2 Lect. 1 C om p. Basic course in  p rincip les of in d u s­
tr ia l accounting  in c lu d in g  con tro llin g  accounts; special jo u rn a ls  an d  ledgers; voucher 
system; m an u fac tu rin g  cost systems.
3232. P E R S O N N E L  M A N A G E M E N T .  C red it 3 h rs. Fall. 3 Rec. In te n d ed  for 
g rad u a te  studen ts b u t open to qualified  u nd erg rad ua tes. P rereq ., 3241 o r perm ission. 
T echn iq ues of em ployee selection an d  ev alua tion , jo b  evalua tion , tra in in g , m o tiva­
tion ; personnel d e p a rtm en t o rgan iza tion  and  in te rd e p a rtm e n ta l re la tions.
3233. R E P O R T  W R I T I N G .  C redit 1 h r. Offered on dem an d . 1 Rec. E ng ineering  
stud ents  only. O rganization  of eng ineering  m ate ria l in to  concise w ritten  form ; 
p rep a ra tio n  of en g ineering  repo rts  in c lud in g  organ iza tion , descrip tion  of ap p a ra tu s  
an d  procedures, g rap h ica l p resen ta tio n  and  sum m ary  of resu lts; business le tters; 
w ritten  specifications.
3235. I N D U S T R I A L  O R G A N I Z A T I O N  A N D  M A N A G E M E N T .  C redit 3 h rs. Fall. 
3 Lect. M anagem ent of an in d u s tria l en te rp rise; in te rn a l o rgan ization : effect of
type of p ro du ct, m ethods of m an u fac tu re , size of en te rp rise , and  p ersonnel involved; 
types of enterprises; p la n t location; cen tra lization  an d  d ecen tra lization  trends; 
diversification an d  specialization; g row th of industry .
3236. O R G A N I Z A T I O N  A N D  M A N A G E M E N T  OF P R O D U C T I O N .  C redit 3 h rs. 
Spring. 2 Lect. 1 Rec. In tro d u c to ry  course in  in d u stria l m anagem en t covering 
o rgan iza tional s tru c tu re ; p rincip les of mass p ro du ctio n ; p la n t location  an d  layout; 
m ethods analysis an d  tim e study; p ro du ctio n  p lan n in g  an d  co n tro l; re la ted  functions 
of eng ineering, research , sales, purch asin g , an d  cost con tro l; technology, technical 
o rgan ization , an d  background  of scientific m anagem ent.
3240. A N A L Y T I C A L  M E T H O D S  I N  O P E R A T I O N S  R ES EARCH.  C redit 3 hrs. 
3 Rec. In ten d ed  for g rad u a te  studen ts  b u t open  to  qualified  u n d erg rad ua tes. Prereq ., 
calculus. Selected topics of special in te re st in  o perations research  an d  in d u s tria l 
en g ineering  in c lud in g  m atrix  a lgebra, set theory , convex bodies, lin ear inequalities, 
p ro bab ility  theo ry  (inc lud ing  M arkoff chains), an d  ap p lications to  selected problem s.
3241. I N D U S T R I A L  A N D  E N G I N E E R I N G  S T A T IS TI C S .  C red it 3 h rs. Fall and  
spring. 2 Rec. 1 C om p. P rereq ., calculus. A pplications of p ro b ab ility  theory  and  
statistics to  in d u stria l and  eng ineering  problem s; p o in t an d  confidence in te rv a l es ti­
m ation ; statistical testing  of hypotheses; p ro perties  of b inom ial, Poisson, an d  h y p e r­
geom etric d istrib u tio n s, and  ap p lications to  sam pling  inspection  problem s; large- 
sam ple theory  an d  th e  norm al d is trib u tio n , sm all-sam ple theory  an d  s tu d e n t’s T  and  
C hi-square d istrib u tio n s; in tro d u c tio n  to  co rre la tion  theo ry  and  curve fitting  by 
least squares.
3242. S T A T I S T I C A L  C O N T R O L  A N D  S AMP LI N G I NS PECTION.  C redit 3 hrs. 
Spring. 2 Rec. 1 C om p. E lective for qualified  u n d erg rad u a te  and  g rad u a te  students. 
P rereq ., 3241 o r perm ission. U nderly ing  theo ry , assum ptions, app lications, an d  
lim ita tio n s of con tro l charts an d  sam pling  p lans; concept of statistical con tro l, 
Shew hart co n tro l charts, and  sam pling  in spection  for a ttr ib u te s  an d  variables; o rg an i­
zation , ad m in is tra tio n , an d  econom ic problem s, an d  ap p lica tio n  of concepts to areas 
o th er th an  q ua lity  m aintenance .
3243. I N T E R M E D I A T E  I N D U S T R I A L  A N D  E N G I N E E R I N G  STA TI STI CS .  
C redit 3 hrs. Spring. 2 R ec. 1 C om p. In te n d ed  for g rad u a te  studen ts  b u t o pen  to 
qualified  u nd erg rad ua tes. P rereq ., 3241 o r perm ission. A pp lica tion  of statistical 
m ethods to  th e  efficient design, analysis, an d  in te rp re ta tio n  of in d u s tria l an d  en g i­
n ee rin g  experim en ts; ra tio n a l choice of sam ple size for various statistical tests and  
th e  o p e ra tin g  charac teristic  curves of these tests; curve fitting  by least squares; 
in tro d u c tio n  to  th e  analysis of variance.
3244. A DV A NC E D I N D U S T R I A L  A N D  E N G I N E E R I N G  S TA TI STI CS .  C redit 
3 h rs. Fall. 2 Rec. 1 C om p. In te n d ed  for g rad u a te  s tudents. P rereq ., 3243 o r p erm is­
sion. Use an d  analysis of ex p erim en ta l designs such as random ized  blocks an d  L a tin  
squares; analysis of variance an d  covariance; factoria l experim en ts; s tatistical p ro b ­
lems associated w ith  finding best o p e ra tin g  conditions; statistical m ultip le-decision  
selection procedures.
3245. SELECTED S T A T I S T I C A L  TOPICS.  C redit 3 hrs. S pring  of odd years. 2 
Rec. 1 Com p. In ten d ed  fo r g rad u a te  s tuden ts. P rereq ., 3243 o r perm ission. Selected 
topics chosen from  such fields as n o n p aram etric  s tatistical m ethods, seq uen tia l 
analysis, m u ltiv a ria te  analysis.
3246. PRI NCI PLES OF I N D U S T R I A L  A C C O U N T I N G .  C red it 2 hrs. Fall. 1 Lect. 
1 C om p. Basic accounting  theory; special jo u rn a ls ; co n tro llin g  accounts an d  su b ­
sidiary  records; voucher system; basic m an u fac tu rin g  cost accounting.
3247. P RI NCI PLES OF COST C O N T R O L .  C redit 3 hrs. Spring. 2 Lect. 1 Com p. 
P rereq ., 3246 o r 3231, o r eq u ivalen t. P rincip les of cost accounting  fo r p ro du ctio n
o rd er an d  con tinuous process operations; cost factors re la ted  to  decision m aking, 
con tro l and  profit; budgets and  s tandards; cost analyses.
3253. I N D U S T R I A L  A C C O U N T I N G  A N D  COST C O N T R O L .  C redit 3 hrs. Fall. 
2 Lect. 1 C om p. An accelerated course fo r upperclassm en  an d  g rad u a te  studen ts . 
Basic accounting  theory; m an u fac tu rin g  cost accounting  an d  cost analysis; cost factors 
re la ted  to  decision m aking, con tro l and  profit; budgets an d  s tandards.
3254. A N A L Y T I C S  OF DECISION A N D  C O N T R O L .  C red it 3 h rs. Fall. 2 Rec. 1 
Com p. E lective for g rad u a te  stud en ts  an d  qualified  u n d erg rad ua tes. P rereq ., 3241, 
3247, o r 3263. T h e  theory  of econom ic decision m aking. Decision c rite ria , trea tm en t 
of u ncerta in ty , cost concepts fo r decision m aking, cost equ ivalence in  tim e, q u a n ti­
ta tive m ethods of decision m ak ing  fo r p roblem s of a lloca tion , assignm ent, d is tr ib u ­
tion , conflict, and  con tro l.
3261. M A N U F A C T U R I N G  E NG IN E ER IN G.  C redit 3 h rs. Spring. 2 Rec. 1 L ab. 
Elective fo r g rad u a te  students. P rereq ., 3247 o r 3253, 3262, 3404 or eq u ivalen t. 
Economics ap p lied  to  cap ita l investm ent decisions; analy tical techn iques for process 
design, p la n t layou t, m ateria ls  h an d lin g , p ro d u ctio n  m anagem en t.
3262. M E T H O D S  E N G IN E ER IN G .  C redit 3 h rs. Fall an d  spring . 1 Lect. 2 L ab. 
P rereq ., 3241 o r equ iv alen t. Analysis an d  design of o pe ra tio ns  an d  jobs; factors 
in fluencing creation  and  evalua tion  of a lte rn a tive  designs; w ork m easu rem en t and  
o th e r techniques in c lud in g  stop-w atch tim e study , w ork sam pling, q ueue in g , an d  
p red eterm in ed  m otion  tim es as used for ev a lua tion  of design, con tro l of operations, 
wage s tandards, etc.
3263. P R O D U C T I O N  E N G IN E ER IN G .  C red it 3 h rs. Fall. 2 Rec. 1 C om p. P rereq ., 
3247 o r 3253 an d  3262. Basic concepts involved in  th e  design an d  o p e ra tio n  of 
p ro du ctio n  systems. V arious cost concepts, ce rta in  types of cost analysis, an d  the 
econom ics of cap ita l investm en t decisions. T h e  fu n dam en ta ls  of p ro d u c tio n  and  
inven tory  con tro l. S im ple lin e a r p ro gram in g  an d  assignm ent p rob lem s involved in  
p la n t design.
3264. P R O D U C T I O N  E N GI NE E RI NG .  C redit 3 h rs. Spring. 2 Rec. I C om p. 
P rereq ., 3263. T h e  analysis an d  design of p ro d u ctio n  systems. E m phasis w ill be p laced  
on analytical m ethods an d  procedures. T h e  m a te ria l w ill include such topics as th e  
s tatistical analysis of p ro d u c t designs an d  specifications, process cap ab ility  studies, 
process p lan n in g  in c lud in g  process au to m atio n , p la n t layou t an d  design, and  
m aterials  han d lin g .
3265. P R O D U C T I O N  P L A N N I N G .  C redit 3 h rs. Spring. 2 Rec. 1 C om p. In te n d ed  
for g rad u a te  s tud en ts  b u t  open  to  qualified  u n d erg rad ua tes. P rereq ., 3241, 3261 or 
3263, o r perm ission. S cheduling of m an u fac tu rin g  operations— forecasting, leveling , 
explosion, load ing , sequencing. T h e  p lan n in g  an d  co n tro l of inventories. E m phasis 
on m athem atica l and  s ta tistical m ethods of p erfo rm in g  these functions, inc lud in g  
developm ent of decision ru les and  reactive con tro l systems.
3266. A D VA N CE D  M E T H O D S  E NG IN E ER IN G.  C redit 3 h rs. F all. 2 Rec. 1 L ab. 
In te n d ed  fo r g rad u a te  studen ts  b u t open  to qualified  u n d erg rad ua tes. P re req ., 3262 
o r perm ission. Analysis of m ethods eng ineering  techniques an d  m eans of ap p ra ising  
specific in stalla tions; advanced trea tm en t of w ork sam pling, m acroscopic and  m icro ­
scopic s tan d ard  d a ta , m ain ten an ce  of tim e s tandards, an d  o th e r techniques.
3267. A DV A NC E D P R O D U C T I O N  E N GI NE E RI NG .  C redit 3 hrs. Fall. 2 Rec. 1 
L ab. In te n d ed  fo r g rad u a te  stud en ts  b u t open to  qualified  u nd erg rad u a te s. P re ­
req., 3264 o r 3261. A co n tin u ation  of 3264 b u t  w ith  em phasis on th e  iso lation  and  
analysis of p ro d u ctio n  problem s concerned w ith  m ateria l flow, m ate ria l h an d lin g  
m ethods, and  p la n t design.
3270. I N D U S T R I A L  M A R K E T I N G .  C redit 3 hrs. Spring. 3 Lect. E lective for 
qualified  u n d erg rad u a te  an d  g rad u a te  students. P rereq ., 3241, 3247 o r 3253. In d u s ­
tr ia l m arke tin g  as re la ted  to  p ro d u c t p lan n in g , policy, an d  research , sales and  
m arke t analysis; d is trib u tio n  channels; p ric in g  and  term s of sale; sales p rom otion ; 
m anagem en t and  o rganiza tion  of sales force; sales con tro l. Aspects of re la ted  p u r ­
chasing problem s; m ethods of forecasting  sales.
3271. I N D U S T R I A L  M A R K E T I N G  RES EA RC H.  C redit 3 h rs. Fall. In te n d ed  for 
g rad u a te  stud en ts  b u t open  to qualified  u nd erg rad ua tes. P rereq ., 3270. T echn iq ues 
of m arket research ap p lied  to  specific p roblem s re la ted  to  in d u s tria l goods.
3280. I N T R O D U C T I O N  T O O P E R A T I O N S  R ESEARCH.  C redit 3 hrs. Fall. 2 
Rec. 1 Com p. In te n d ed  for g rad u a te  students  an d  qualified  fifth  year s tudents. 
P rereq ., 3241 o r perm ission. M ethodology an d  techniques of o perations research  
includ in g  w aiting  line m odels, lin e a r p ro gram in g  an d  assignm ent, s im ulation , and 
o th e r specialized techniques; app lications to  p ro du ctio n , cost, inventory , an d  sales 
problem s.
3281. C O MP U T I NG  E Q U I P M E N T  A N D  I N D U S T R I A L  A PP LI CA TI ONS .  C redit 
3 h rs. 2 Rec. 1 Com p. In ten d ed  for g rad u a te  s tud en ts  b u t  open to qualified  u n d e r­
g raduates. P rereq ., 3247, 3262 o r perm ission. P rincip les an d  characteristics of m odern  
h igh-speed d ig ita l an d  analog  co m p utin g  eq u ip m en t. P rogram ing  an d  o pera tio n  
of th e  d ig ita l co m p uter a t th e  C ornell C om p u tin g  C enter. E ng ineering  an d  scientific 
co m p utin g  app lications, in tro d u c tio n  to num erical analysis, s im ula tion  an d  M onte 
C arlo  techniques. D ata  processing app lications in  accounting, com m unications and 
contro l; p roblem s of in teg ra ted  systems design.
3284. M A T H E M A T I C A L  P R O G R A M I N G  A N D  DECISION T H E O R Y .  C redit 3 
hrs. 2 Rec. 1 C om p. S pring of even years. In te n d ed  for g rad u a te  students . P rereq ., 
3240 and  3243, o r equ iv alen t. L in ea r and  dynam ic p ro gram in g  ap p lied  to  p roblem s 
of allocation , assignm ent, an d  d is trib u tio n . S tatistical decision theory , re la tio n  to 
gam e theory , s tru c tu re  of games, strategies; th e  em phasis of th is course w ill be on 
th e  basic concepts and  applications.
3290. SPECIAL I N V E S T I G A T I O N S  I N  I N D U S T R I A L  A N D  E N G I N E E R I N G  
A D M I N I S T R A T I O N .  C red it an d  sessions as a rranged . Fall and  spring . E lective for 
qualified  u n d erg rad u a te  an d  g rad u a te  students. O ffered to qualified  students  in d i­
v idually  o r in  sm all groups. Study, u n d e r d irec tion , of special p roblem s in th e  field 
of in d u stria l an d  en g ineering  ad m in is tra tion .
3291. I N D U S T R I A L  A N D  E N G I N E E R I N G  A D M I N I S T R A T I O N  G R A D U A T E  
S EMI NA R.  C redit 1 h r. A weekly l y g h r. m eeting . In ten d ed  fo r g rad u a te  students. 
Discussion and  study of assigned topics of im p o rtance  in  th e  field.
3298, 3299. PROJECT.  M ax. cred it 6 h rs. P rereq ., 3264. P ro ject w ork requ ires  th e  
iden tification  and  analysis of bo th  professional an d  research  p roblem s in in d u stria l 
eng ineering. T h e  projects em phasize analytic ab ility  and  th e  synthesis of feasible 
solu tions. Projects can be done ind iv idually  o r in  g roups u p  to eigh t. T h e  problem  
definition  and  the subsequen t analysis and  synthesis are th e  concern  of th e  s tu d en t 
w ith  m in im al facu lty  guidance and  p artic ip a tio n .
M A C H IN E  D E S IG N
Messrs. B u rr, DuBois, M abie, O cvirk, P he lan , and  W ehe.
3341. M A C H I N E  DESIGN.  C redit 4 hrs. F all an d  spring . 3 Rec. 1 C om p. P rereq ., 
1153, 1241, 3118, 3402, an d  6110, o r equ iv alen t. R eq u ired  of s tud en ts  in  electrical 
eng ineering  an d  ag ricu ltu ra l en g ineering  an d  m ay be elected by o th e r qualified  s tu ­
den ts n o t in  m echanical eng ineering. T h e  design of m achines and  m achine m em bers
based u po n  considerations of m otion , size, m ateria l, s treng th , d u rab ility , and  m a n u ­
fac tu ring  processes; selection of cams, linkages, couplings, clutches, brakes, bolts, 
chains, gears, bearings, shafts, springs, and  fasteners.
3351. ME CH ANI SM.  C red it 3 h rs. Fall. 2 Rec. 1 L ab. P rereq ., 3112, 1151. An 
analysis of d isplacem ents, linkages, cams, gears, tra in s  of m echanism , an d  co m p utin g  
linkages; an d  in tro d u c tio n  to  synthesis of m echanism s.
3352. D YN A MI C S OF M A C H I N E R Y .  C red it 3 h rs. Spring. 2 Rec. 1 L ab. P rereq ., 
3351 an d  1152. G raph ica l and  analytical stud ies of velocities an d  accelerations an d  of 
sta tic  and  in e r tia  forces in  m echanism ; eng ine force analysis, flywheels, an d  b alanc­
ing; gyroscopic loads; shaft w h irl; v ib ra tio n  isolation.
3353. DESIGN OF M A C H I N E  MEMBE RS .  C red it 3 h rs. Fall. 2 Rec. 1 C om p. 
P rereq ., 3351, 1153, 1241 (prereq . o r parallel). A pp lica tion  of m echanics, k inem atics, 
m aterials, and  processes to  th e  design an d  selection of springs, couplings, clutches, 
brakes, belts, chains, gears, shafts, bearings, fastenings, an d  pressure vessels; stress 
co ncentration , residual stresses, theory  of lu b rica tion .
3354. DESIGN OF MACHI NES.  C redit 3 h rs. Spring. 1 Lect. 2 L ab. P rereq ., 3353, 
3404, 1242 (prereq. o r parallel). T h e  design of com plete m achines and  m odification 
of ex isting  m achines; com p uta tion s an d  layo u t draw ings as req u ired ; th e  design of 
castings, forgings, stam pings, w eldm ents, housings, an d  h y d rau lic  systems for 
m achines.
3361. A DV A NCE D M A C H I N E  ANALYSIS.  C red it 3 h rs. Fall. 3 Rec. In te n d ed  fo r 
g rad u a te  students  b u t  open  to qualified  fifth  year s tudents. P rereq ., 3353, 1155 
(prereq. or para lle l). A dvanced analyses of m echanism s an d  m achinery  m em bers such 
as clutches and  brakes; th e  graph ica l d e te rm in a tio n  of shaft deflection; p roblem s 
in im pact, creep, th erm al stress, residu al stress, surface stress, p ressure vessels, and  
ro ta tin g  disks; an d  ex tend ed  trea tm en t of bearin g  lu b rica tio n .
3362. M E C H A N I C A L  DESIGN OF T U R B O M A C H I N E R Y .  C red it 3 h rs. S pring  of 
odd  years. 3 Rec. In te n d ed  for g rad u a te  s tud en ts  b u t open  to qualified  fifth  year 
s tuden ts. P rereq ., 1154 o r 3361, 3352 o r 3367 (prereq . o r para lle l). M echanical 
design of m ajo r com ponents of h igh  speed com pressors an d  tu rb in es  fo r s tru c tu ra l 
adequacy  an d  v ib ration-free o pera tio n . Selected topics from  am ong th e  follow ing: 
design of ro to r com ponents: disks, vanes, b lades, shafts, an d  connections. Design of 
casing com ponents: cy lindrical, conical, torical shells; flat p lates and  d iaphragm s. 
Design of bearings, seals, gaskets, expansion  m em bers. Investigation  of n a tu ra l fre ­
quencies an d  critical speeds. Selection of m aterials.
3366. A DV A N C E D  KI NE MA TI CS .  C redit 3 h rs. S pring  of even years. 2 Rec. 1 
L ab. P rereq ., 3352. A dvanced analytical an d  g rap h ica l trea tm en t of velocities and  
accelerations. F u r th e r trea tm en t of C oriolis ' acceleration. A dvanced analysis and  
design of cams, gears, and  co m p utin g  m echanism s. Synthesis of m echanism .
3367. DESIGN P RO B LE MS  I N  V I B R A T I O N S  A N D  DYNAMICS.  C redit 3 hrs. 
Spring. 2 Lect. 1 Lab. Prereq .. 1155, 3352. A pplications of dynam ics and  v ib ra tio n  
theory  to  th e  design of m achinery ; v ib ra tio n  an d  shock m o u n tin g  of m achines w ith  
single an d  m u lti degrees of freedom , p roperties  of isolators, d am p in g  devices, critical 
speeds of shafts and  crankshaft systems; v ib ra tio n  in stru m en ts  an d  ex p erim en ta l 
investigations.
3370. SPECIAL I N V E S T I G A T I O N S  I N  M A C H I N E  DESIGN.  C red it a rranged . 
E ith e r term . In d iv idu a l w ork o r work in sm all g roups u n d er guidance in th e  design 
an d  developm en t of a com plete m achine, in  th e  analysis of ex p erim en ta l investiga­
tion of a m achine o r com ponen t of a m achine , o r stud ies in  a special field of 
m achine design.
3372. E X P E R I M E N T A L  M E T H O D S  I N  M A C H I N E  DESIGN.  C red it 3 h rs. Fall. 
1 Rec. 2 L ab. P rereq ., 3353 or 3341. Investigation  an d  eva lua tion  of m ethods used to 
o b ta in  design an d  perform ance d a ta . T echn iq ues of pho toelastic ity , s tra in  m easure­
m en t, pho to grap hy , v ib ra tio n  an d  sound  m easurem ents, balanc in g  m ethods, and  
developm ent techniques are stud ied  as ap p lied  to  m achine design problem s.
3374. C R E A T I V E  DESIGN.  C redit 3 h rs. Fall. 2 L ab. P rereq ., 3354. S hort p roblem s 
to  s tim u la te  ingenuity  and  o rig inality , em phasizing  m ethods fo r th e  developm en t of 
im proved  designs.
3375. A U T O M A T I C  M A C H I N E R Y .  C redit 3 hrs. Fall. 2 Rec. 1 L ab. F ield  trips. 
P rereq ., 3351. A study  of au to m atic  an d  sem iau tom atic  m achinery  such as dairy, 
canning , w ire-form ing, textile , m achine-too l, com puting , and  p r in tin g  eq u ip m en t.
3376. FLUID P O W E R  A N D  C O N T R O L .  C red it 3 h rs. Spring. 2 Rec. 1 L ab. 
P rereq ., 3353 and  3603 o r eq u ivalen t. M ethods of g enera tion , app licatio n , an d  con tro l 
of oil hyd rau lic  and  p neum atic  pow er; m odes of au to m atic  contro l; com ponents of 
in d u stria l contro llers; au to m atic  con tro l systems.
3377. A U T O M O T I V E  E N G IN E ER IN G .  C redit 3 hrs. Fall of odd  years. 3 Rec. 
P rereq ., 3353. Analysis of various designs for th e  p arts  of an  au tom otive vehicle, o th er 
th an  th e  engine, in  re la tio n  to its perform ance; stab ility , w eigh t d is trib u tio n , trac ­
tion , steering , d riv ing , b rak ing , rid in g  com fort, pow er re q u ired  an d  available, tran s ­
m ission types, acceleration, an d  c lim bing  ab ility . R ecom m ended  tog eth er w ith  Course 
3670 for a study of au tom otive engineering.
3391. M A C H I N E  DESIGN S EMI NA R.  1 h r. c red it a t th e  end  of 2 term s. A one- 
an d -a-ha lf-h ou r m ee ting  ap p ro x im ate ly  every o th er week. R eq u ire d  of g rad u a te  s tu ­
den ts m ajo rin g  in  m achine design. Discussion an d  study of assigned topics of im p o r­
tance in  th e  field, by faculty , g rad u a te  studen ts , an d  outside speakers.
3398, 3399. PROJECT.  T o ta l c red it 6 h rs. W ork  of th e  n in th  an d  te n th  term s in 
th e  form  of p rojects to  in teg ra te  th e  tra in in g  in  m echanical eng in eerin g  w hen such 
work is done p rincipally  in  the field of m achine design.
M A T E R IA L S  P R O C E S S IN G
Messrs. C arpen ter, D ispenza, G eer, M oltrech t, an d  M organ
3402. M A C H I N E  TOOLS.  C redit 2 h rs. E ith e r term . 1 Lect. 1 L ab. L ectures, 
dem onstra tions, an d  labo ra to ry  p rac tice on  basic m achine tools an d  th e ir  accessories; 
p ro jec t layo u t an d  o pera tio n  sequence exercises for u n it  m ak ing  of goods; d em o n ­
stra tions of p ro d u ctio n  too ling  an d  gaging.
3403. F U N D A M E N T A L S  OF M A C H I N E  TOOLS.  C red it 1 h r. E ith er te rm . 1 Lect. 
1 L ab. D em onstrations and  p rac tice on basic m achine tools an d  th e ir  accessories; use 
of u n it  m easu ring  in strum en ts.
3404. P R O D U C T I O N  M A C H I N E  TOOLS.  C redit 2 h rs. E ith e r  te rm . 1 Lect. 
1 L ab. P rereq ., 3406, 3262. L ectures, d em o nstra tion  studies, an d  analyses of m achine 
tools fo r q u a n tity  p ro d u ctio n  of goods; jigs, fixtures, an d  o th e r too ling  accessories 
are investigated; o pera tio n  analysis an d  q u a lity  lim ita tio n s are  discussed and  
dem onstra ted .
3405. GAGE L A B O R A T O R Y .  C redit 1 h r. E ith e r term . 1 L ab. D em o nstration  
studies of m easu ring  devices an d  techniques for co n tro l of size, fo rm , an d  alig nm ent 
of com m ercial goods to  A.S.A. an d  o th e r stan d ard s; lab o ra to ry  p ractice in  inspection  
m ethods; q ua lity  con tro l d a ta  studies; ca lib ration  and  gage checking.
3406. M A C H I N E  T O O L  TE C HN O LO G Y.  C redit 2 h rs. E ith e r te rm . 1 Lect. 1 Lab. 
Study of ch ip  fo rm ation , cu ttin g  tools an d  fluids, speeds an d  feeds, an d  th e ir  re la tions
to  m achinab ility ; analyses of genera l purpose m achines an d  th e ir  accessories; m ach in ­
ing p rac tice in c lud in g  layouts, set-ups, and  use of m easuring  in strum en ts.
3407. A DV A NC E D M A T E R I A L S  PROCESSING.  C redit an d  h ou rs  as arrang ed  
w ith  d ep artm en t. Special w ork in selected areas of m echanical technology; topics 
an d  ex te n t of study  assigned to su it in d iv id u a l o r g ro u p  needs.
3411. C U T T I N G  TOOLS.  C red it 3 h rs. E ith e r te rm . 2 Lect. 1 L ab . P re req ., 3404, 
1152, 1231. Physics of ch ip  fo rm ation ; tool life, W o xen ’s an d  E rn st-M erch an t eq u a ­
tions; m ach inab ility  factors; tool p rep a ra tio n ; cu ttin g  fluid perform ance; w ork-tool 
re la tions.
3412. M A C H I N E  T O O L  O PE R AT I ON S.  C redit 3 hrs. E ith e r te rm . 2 Lect. 1 Lab. 
P rereq ., 3404, 3262, 3405. An advanced an d  d e ta iled  study  of p ro d u c tio n  m achinery  
and  tooling; o p era tio n  sequence; fixture and  c u tte r  selection; tran sfer schemes; 
special m achinery ; q u a lity  lim ita tions.
3413. M A C H I N E  T O O L  ANALYSIS.  C redit 3 h rs. E ith e r te rm . 1 Lect. 2 Labs. 
P rereq ., 3404, 3262, 3351. A n in tensive investigation  of m achine too l capacities, 
s tan d ard  too ling  an d  d im ensions of elem ents; analysis of pow er drives, speeds and  
feeds; perform ance studies; v ib ra tio n  an d  rig id ity  problem s; m ain ten an ce  an d  lu b r i­
ca tion ; m achine tool m an u fac tu re ; in d u s tria l needs an d  developm en t trends.
3425. A DV A NCE D GAGE L A B O R A T O R Y .  C red it 3 h rs. E ith e r te rm . 1 Lect. 2 
L abs. P rereq ., 3405, 1222, 3241. In tensive study of gaging p rin cip les  and  practices; 
q ua lity  con tro l app lications; con tinuous gaging an d  au to m atic  sorting; selective 
assem bly; nonco n tac t and  non dim en sion al inspection ; m achine  tool inspection  
s tandards.
3498, 3499. P R O J E C T . T o ta l c red it 6 hrs. W ork  of th e  9 th  an d  10th term s in  th e  
form  of p rojects to  in teg ra te  th e  tra in in g  in  m echanical en g ineering  w hen  such work 
is done p rin c ipa lly  in  th e  field of m ateria ls  processing.
T H E R M A L  E N G IN E E R IN G
Messrs. A ndrae, C on ta , D ropk in , F.rdm an. F airch ild , G eb h art, M ackey, M cM anus,
Pow ell, S hepherd , an d  W atson.
3601. E N G I N E E R I N G  T H E R M O D Y N A M I C S .  C red it 3 h rs. Fall. 1 Lect. 2 Rec. 
P rereq ., M athem atics 163, Physics 122, C hem istry  106. Laws of therm odynam ics; 
energy equations; therm odynam ic p ro perties  of s tate of idea l an d  real fluids; th e rm o ­
dynam ic analysis of processes of ideal an d  real fluids.
3602. E N G I N E E R I N G  T HE R M O DY N A M I C S .  C redit 3 h rs. Spring. 1 Lect. 2 Rec. 
P rereq ., 3601, C hem istry  402. C om bustion ; therm odynam ics of ideal gas reactions; 
therm odynam ic analysis of basic cycles used for pow er, re frigera tio n , an d  a ir 
condition ing.
3603. FLUIDS E N G I N E E R I N G  I.  C redit 3 h rs. Spring. 3 Rec. P rereq ., 3601, 1152. 
P roperties  of fluids, h ydrostatic  re la tions; k inem atics an d  dynam ics of fluids; incom ­
pressible an d  com pressible flow in  ducts; stag n ation  p ro perties ; la m in a r flow, 
tu rb u le n t flow, b ou nd ary  layer, velocity d is trib u tio n ; com pressible flow w ith  varying 
area , fric tion , an d  h ea t transfer; n o rm al shock.
3604. FLUIDS E N G I N E E R I N G  II.  C redit 3 h rs. Fall. 2 Rec. I L ab . P rereq ., 
3603. D im ensional analysis; flow m etering ; flow over im m ersed  bodies; b ou nd ary  
layer; d rag  in incom pressible an d  com pressible flow; o b liq ue  shocks; vortex  flow; 
energy tran sfer betw een a fluid an d  a ro to r; characteristics of tu rbom ach ines; 
reac tion  an d  efficiency; pressure d is trib u tio n  an d  lift; p ro pu ls io n  systems; hydro- 
dynam ic couplings.
3605. H E A T  TR ANS F ER .  C redit 3 hrs. Fall. 2 Rec. 1 L ab . P rereq ., 3603, 1155. 
In tro d u c tio n  to  h ea t transfer by conduction , convection, an d  ra d ia tio n ; steady 
state, tran sien t state; steady period ic  state; h ea t transfer in  en g ineering  ap p ara tu s; 
n um erical m ethods; electrical an d  fluid  analogues. L abora to ry  in stru c tio n  in  tem ­
p e ra tu re  m easurem en t, d e te rm in a tio n  of surface coefficients, ra d ia n t energy exchange, 
an d  ex p erim en ta l use of analogues.
3606. T H E R M A L  E N G I N E E R I N G  L A B O R A T O R Y .  C redit 3 h rs. Spring. 1 Lect. 
1 L ab . P rereq ., 3602, 3604, 3605. M ethods of testing; ex p erim en ta l d e te rm in a tio n  of 
perform ance characteristics of engines, tu rb in es , steam  gen era ting  units, pum ps, 
com pressors, fans, re frigera tin g  systems, a ir  co n d itio n in g  ap p a ra tu s , aux iliaries  and  
com ponents of com plete p lan ts ; analysis of ex p erim en ta l d a ta ; p rep a ra tio n  of 
eng ineering  reports.
3607. C O MB U S T I O N  ENGINES.  C redit 3 h rs. Fall an d  spring . 3 Rec. P rereq ., 
accom panied o r p receded  by 3606. In tro d u c tio n  to  com bustion  engines w ith  em p h a­
sis on  ap p lica tio n  of therm odynam ics, fluid  dynam ics, an d  h e a t transfer; recrip ro- 
cating  com bustion  engines; gas tu rb ines; com pound  engines; reac tion  engines.
3608. T H E R M A L  P O W E R  P L A N TS.  C red it 3 hrs. Fall and  spring. 3 Rec. P rereq ., 
accom panied o r p receded  by 3606. In tro d u c tio n  to steam  and  b inary  v apor pow er 
p lan ts  w ith  em phasis on app lications of therm odynam ics, fluid dynam ics, and  h ea t 
transfer; n u c lea r pow er.
3609. R E F R I G E R A T I O N  A N D  A I R  CO N DI TI ON I NG .  C redit 3 h rs. Fall and  
spring. 3 Rec. P rereq ., accom panied or p receded  by 3606. In tro d u c tio n  to re frig e ra ­
tion  an d  a ir  co n d itio n in g  w ith  em phasis on app lications of therm odynam ics, fluid 
dynam ics, an d  h e a t transfer; com pression, abso rp tion , an d  o th e r systems of re frig e ra ­
tion; con tro l of th e  physical env iro n m en t.
3630. E N G I N E E R I N G  T H E R M O D Y N A M I C S .  C redit 3 hrs. 3 Rec. R eq u ired  of 
s tud en ts  in  th e  Schools of E lectrical E ng ineering  and  Civil E ngineering . Prereq ., 
M athem atics 163, Physics 122, C hem istry  106. Laws of therm odynam ics; energy e q u a ­
tions; therm odynam ic p ro pe rties  of s tate of gases an d  vapors, nonflow  an d  flow 
processes; gas an d  v apor cycles; re frigera tio n ; steam  tu rb ines.
3642. H E A T - P O W E R .  C red it 2 hrs. Spring. 2 Lect. R eq u ired  of students  in  the 
School of Civil E ngineering . P rereq ., 3630. V apor cycles; h ea t transfer; th e  e lem en­
tary  steam  pow er p lan t; com pressors; in te rn a l com bustion  engines; a ir  condition ing.
3650. SPECIAL TOPICS I N  T H E R M A L  E N G IN E ER IN G .  Spring. C red it to 
dep en d  u po n  h ou rs  of ac tu a l work. In fo rm a l in stru c tio n  w ill be given to a lim ited  
n u m b er of studen ts  in te rested  in  w ork to  sup p lem en t th a t given in  courses in  com ­
b ustio n  engines, pow er g enera tion , fluid dynam ics, h ea t transfer, re frigera tio n , air 
condition ing , an d  in stru m en ts; perm ission of th e  d e p a rtm en t necessary fo r 
registration ,
3651. G R AP H I C A L  SOLUTI ONS .  C redit 3 h rs. Spring. 3 Rec. E lective for u n d e r­
g rad u a te  students  w ho have com pleted  fo u r term s o r fo r g rad u a te  s tudents. Design 
of slide ru les, netw ork  charts, an d  a lig nm en t charts; d eriva tio n  of em pirica l eq u ation s 
to fit ex p erim en ta l d a ta ; e rro rs an d  precision  of m easu rem en t.
3652. T H E O R Y  OF GAS PROCESSES A N D  CO MB US TI ON.  C redit 3 h rs. Spring. 
3 Lect. In ten d ed  fo r g rad u a te  students  an d  qualified  fifth  year stud ents  w ho w an t a 
basic p rep a ra tio n  in  th e  m olecular theory  of gases for ap p lica tio n  to  com bustion  and  
re la ted  p henom ena. F u n d am en ta l concepts from  statistical m echanics an d  k inetic  
theory ; h ea t, mass, an d  m o m en tu m  tran sp o rt an d  chem ical reac tio n  processes are 
investigated; app lications are  m ade to topics in  com bustion  an d  re la ted  subjects.
3661. A DV A NCE D T HE R M O DY N A M I C S .  C redit 3 h rs. Fall. 3 Rec. In te n d ed  for 
g rad u a te  s tud en ts  b u t open to qualified  fifth  year s tudents. P rereq ., 3601, 3602, or
eq u ivalen t. A rigorous and  general trea tm en t of th e  laws of therm odynam ics w ith  
em phasis on m athem atica l developm en t an d  p h ilosoph ical in te rp re ta tio n s ; th e  p u re  
substance; hom ogeneous and  heterogeneous systems; G ibbs an d  H elm ho ltz  functions; 
M axw ell re la tions; availab ility  an d  irreversib ility ; eq u ilib riu m .
3662. GAS T U R B I N E  P L A N T S .  C redit 3 hrs. Spring. 3 Lect. P rereq ., 3601, 3602, 
o r eq u iv alen t (3663 desirable). Study of th e  cycles an d  ap p a ra tu s  of th e  m o dern  gas 
tu rb in e  p lan t; perform ance an d  su itab ility  fo r various app lications.
3663. A D V A NC E D T U R B O M A C H I N E R Y . C red it 3 hrs. Fall. 3 Rec. In te n d ed  for 
g rad u a te  s tud en ts  b u t  open  to  qualified  fifth  year students . P rereq ., 3602, 3603, 3604, 
o r equ iv alen t. T ran sfe r of energy betw een a fluid  an d  a ro to r; ap p lica tio n  of th e rm o ­
dynam ics an d  fluid  dynam ics to  ro ta tin g  m achinery ; cen trifug a l an d  ax ia l flow 
pum ps, com pressors, an d  tu rb ines .
3664. A DV A N C E D  F LUID MECHANICS.  C red it 3 h rs. Spring. 3 Rec. In te n d ed  
for g rad u a te  stud en ts  b u t open  to qualified  u nd erg rad ua tes. P rereq ., 3602, 3604. M ore 
advanced trea tm en t of some of th e  topics in  3603 an d  3604, w ith  p a rtic u la r  reference 
to  tw o-dim ensional idea l flow; la m in a r an d  tu rb u le n t b o u nd ary  layer; tu rb u len ce  
an d  tu rb u le n t flow in  ducts; com pressible flow; m etho d  of characteristics.
3665. A DV A NCE D H E A T  T R A NS F ER .  C red it 3 h rs. Fall. 3 Rec. P re req ., 3605 
o r consent of in stru c to r. Basic modes of h e a t tran sfer are em phasized. A nalytic 
m ethods are em ployed, an d  resu lts are com pared  w ith  ex p erim en ta l correlations. 
S olutions of selected h ea t conduction  problem s, a  genera l m eth o d  of analysis fo r 
diffuse ra d ia tio n , d ifferentia l sim ilarity , b o u nd ary  layer convection solu tions, hea t 
an d  m o m en tu m  sim ilarity  theory , phase change processes, an d  an  in tro d u c tio n  to 
n um erical m ethods.
3666. A DV A NCE D A I R  CO N DI TI ON I NG .  C red it 3 h rs. Fall. 3 Rec. Selected 
s tudies of a ir  co n d itio n in g  princip les an d  a ir co n d itio n in g  ap p a ra tu s; solar loads and  
solar collectors; h ea t pum ps; a ir  co n d itio n in g  in  tran sp o rta tio n ; th erm oelectric  
re frigera tion .
3667. T E M P E R A T U R E  M E A S U R I N G  I N S T R U M E N T S .  C red it 3 h rs. Spring. 2 
L ect. 1 L ab . In te n d ed  for g rad u a te  s tud en ts  b u t open  to qualified  u n d erg rad ua tes. 
P rereq ., 3605. T heory , construction , ca lib ra tion , and  ap p lica tio n  of liqu id-in-g lass 
th erm om eters, solid expansion  therm om eters, p ressu re-spring  th erm om eters, resist­
ance th erm om eters, therm oelectric  therm om eters, optica l pyrom eters, ra d ia tio n  
pyrom eters.
3670. A DV A N C E D  C O M B U S T I O N  ENGINES.  C redit 3 h rs. Spring. 3 Rec. 
In te n d ed  fo r g rad u a te  students  b u t open to  qualified  u nd erg rad ua tes. P re req ., 3604, 
3607, (or eq u ivalen t). A dvanced study  of topics in  field of rec ip rocating  engines, b o th  
spark -ign ition  an d  diesel. M ethods of therm odynam ic analysis an d  perform ance 
p red ic tion  for free-p iston  pow er p lan ts  an d  supercharged  engines. R ela tio n  of eng ine 
perform ance characteristics an d  perform ance characteristics of au to m o tiv e vehicles. 
R ecom m ended  to g eth er w ith  Course 3377 for study  in  au to m o tiv e  engineering.
3671. A I R C R A F T  A N D  MISSILE P R O P UL S I O N  SYSTEMS.  C red it 3 h rs. Fall. 
3 Rec. P rereq ., 3603, 3604, 3607 o r eq u ivalen t. In te n d ed  for g rad u a te  students  b u t 
o pen  to qualified  fifth  year s tudents. A pp lica tion  of therm odynam ics an d  fluid 
m echanics to  th e  analysis and  design of th e rm al-je t an d  rocket engines. C onsider­
a tio n  of advanced m ethods of p ropu lsion.
3680. A D VA N CE D  C O N V E C T I O N  H E A T  T RA N S F E R .  C re d it 3 h rs. F all. 3 Rec. 
P rereq ., 3605 o r consent of in stru cto r. Processes of tran sfer of h ea t, m om en tu m , and  
mass in  fluids are  considered in  deta il. T h eo ries  of tran sfer processes an d  analytic 
solu tions are  p resen ted . A nalytical an d  ex p erim en ta l resu lts are com pared . T ran sfe r 
d ifferentia l equ ation s for a fluid, d e lineatio n  of k inds of processes an d  d ifferentia l
sim ilarity , n a tu ra l convection, forced convection a t low an d  h igh  velocities, some 
techniques of b o u nd ary  layer so lu tion , s im ilarity  theories, effects of tu rb u len ce , an d  
ex p erim en ta l resu lts fo r cases n o t read ily  solved by analy tic  m ethods.
3681. A D VA N C E D  C O N D U C T I O N  A N D  R A D I A T I O N  H E A T  T RA NSF ER .  
C redit 3 hrs. Spring. 3 Rec. P rereq ., 3605 o r consent of in stru cto r. T heories  of 
conduction  m echanism s are reviewed. T h e  conduction  of h ea t in  solids is considered 
fo r various cases of steady, unsteady, and  period ic  b ea t flow w ith  an d  w ith o u t 
in te rn a l sources. M athem atical, n um erical, an d  analogue m ethods of p rob lem  solu ­
tion  are presen ted . T h e  various types of th erm al ra d ia tio n  processes in  solids an d  
gases are discussed. Spatial and  specu lar d is trib u tio n s  are considered. M ethods of 
ca lculation  are  p resen ted  for ra d ia tio n  in  th e  absence and  in  the presence of ab so rb ­
ing an d  em ittin g  gases.
3691. T H E R M A L  E N G I N E E R I N G  S E MI N AR .  C redit 1 h r. a t th e  en d  of 2 term s. 
A one-an d -a-ha lf-h ou r m ee ting  app ro x im ate ly  every o th er week. R eq u ired  of all 
g rad u a te  stud en ts  w ith  m ajo r sub ject in  th e  D ep artm en t of T h e rm a l E ngineering . 
T alks by g rad u a te  s tuden ts, staff m em bers, an d  inv ited  guests.
3698, 3699. PROJECT.  T o ta l c red it 6 h rs. W ork of th e  n in th  an d  te n th  term s to  
in teg ra te  th e  tra in in g  in  m echanical eng ineering, p rin c ipa lly  in  th e  fields of th e rm o ­
dynam ics, fluid  dynam ics, h ea t transfer, com bustion  engines, pow er p lan ts , re frig e ra ­
tion , and  a ir  condition ing.
ELECTRICAL ENGINEERING
T h e  descriptions of courses offered in th e  School of E lectrical E ng ineering  follow. 
Courses in  o th e r divisions req u ired  of s tud en ts  in electrical eng ineering  are  described 
on pages 135-145.
R E Q U IR E D  C O U R SE S
4021. T E C H N I C A L  W R I T I N G  A N D  P R E S E N T A T I O N .  C redit 3 h rs. Fall. 3 
Lect.-Rec. T h e  developm ent of th e  basic p rincip les of exposition , th e  know ledge 
of su itab le  form , an d  th e  ap p rec ia tio n  of function  th a t w ill enab le  stud en ts  to  w rite 
and  p resen t repo rts  an d  com m unications th a t m eet professional s tandards.
4041. N O N R E S I D E N T  LE CT UR E S.  C redit 1 h r. Fall. 1 Lect. G iven by lecturers  
in v ited  from  in d ustry  an d  from  certa in  o th er d ep artm en ts  of th e  U niversity  to  assist 
s tud ents  in  th e ir approach  to  em ploym en t and  in  th e ir  tran sitio n  from  college to  
in d u stria l life.
4101. E L E C T R I C A L  SCIENCE I.  C redit 3 h rs. Fall. 2 Lect. 2 Rec. P rereq ., M ath . 
162, Phys. 122. E lectric field, p o ten tia l, an d  flux density; capacitance; netw orks of 
capacitors; in tro d u c tio n  to m atrices an d  d e te rm in an ts; energy in  electric field; forces 
on charged conductors; conductance an d  resistance; netw orks of resistors; vacuum  
tubes.
4102. E L E C T R I C A L  SCIENCE II.  C redit 3 h rs. Spring. 2 Lect. 2 Rec. Prereq ., 
M ath . 163, 4101. M agnetic flux density  an d  field streng th ; ind uc tan ce; forces of 
m agnetic o rig in ; m agnetic circuits; transform ers; energy flow in electrom agnetic 
field; d isp lacem en t cu rren ts ; in d uced  voltage and  sim ple g en era to r; netw orks of 
inductors; force an d  energy in m agnetic fields.
4103. M A T H E M A T I C A L  ANA LY SI S  OF L I N E A R  SYSTEMS.  C redit 3 hrs. Spring. 
2 Lect. 1 Com p. P rereq ., M ath . 163. D ifferen tia l equ ation s of sim ple electric circuits; 
a lgebra of com plex num bers; algebraic and  ex p on en tia l functions of a com plex 
variab le; th e  com plex ex p on en tia l tim e-function ; im pedance, ad m ittan ce  and  pow er;

d ifferen tia tion  and  in teg ra tio n  in th e  com plex p lan e  for algebraic functions, ex p o ­
n en tia l functions, an d  p roducts thereof; F o u rie r synthesis an d  analysis.
4112. A L T E R N A T I N G  C U R R E N T  CI RCUI TS.  C redit 3 h rs. Fall. 1 Lect. 1 Rec. 
1 C om p. P rereq ., 4102, 4103. E lem entary  a-c c ircu it analysis; ap p lica tio n  of vector 
a lgebra an d  vector d iagram s; pow er an d  energy' re la tionsh ips; eq u iv alen t circuits of 
a ir  and  iron-core transform ers; polyphase circuits  an d  pow er m easurem en t; four- 
te rm in al netw orks; im age p aram eters  and  re la tio n  to  A, B, C, D constants; analysis 
in  th e  com plex frequency p lane.
4113. T R A N S M I S S I O N  LI NE S A N D  F I L T E R  N E T W O R K S .  C red it 3 hrs. Spring. 
1 Lect. 1 Rec. 1 C om p. P rereq ., 4112. Steady sta te  so lu tion , ch arac teristic  im pedance 
an d  p ro paga tio n  constan t; reflection coefficient; vector d iagram s; im pedance charts 
as g raph ica l aids; transm ission line netw orks; im pedance transform ations; netw ork 
im age an d  ite ra tive  o pera tio n , tran sfer constants; co nstan t k , m  derived, an d  la ttice  
types; F oster’s theo rem ; B a r tle tt’s theo rem ; com posite filter design; wave guides; 
transm ission line  analogue in so lu tion  of guide problem s; m odes; im pedance tran s ­
form ations.
4114. T R A N S I E N T S  I N  L I N E A R  SYSTEMS.  C redit 3 hrs. Fall. 1 L ec t.T  Rec. 1 
Com p. P rereq ., 4112. T ran s ien t b ehav io r o f circuits w ith  lu m p ed  constants; th e  
classical so lu tion  of single- an d  double-energy  circuits in  th e  tran sien t state; th e  
o rd in ary  lin e a r d ifferentia l eq u ation ; th e  L ap lace tran sfo rm ation ; systems of o rd i­
nary  lin ear d ifferentia l equations, th e ir L aplace tran sfo rm ation , an d  th e ir  so lu tion .
4116. E L E C T R I C  C I R C U I T  L A B O R A T O R Y .  C red it 3 hrs. Fall. 1 Lect. 1 Lab. 
P rereq ., 4102 o r 4983. D-c circuits an d  p aram eters; d-c bridges; te m p e ra tu re  m easu re­
m ents; h ea t flow; in stru m en ts; ca lib ra tio n  and  stan d ard s; transien ts.
4121. I N T R O D U C T I O N  T O  E L E C T R O N I C S  A N D  N O N L I N E A R  ANALYSIS.  
C redit 4 h rs. Spring. 2 Lect. 1 Rec. 1 L ab . P rereq ., 4116 an d  4112 o r 4983. S tudy of 
electrical conduction  in vacuum , ionized gases, an d  sem iconductors, an d  of the 
characteristics of devices em ploying  these pheno m en a; th e  large-signal beh av io r of 
these devices in  such circuits as rectifiers, c lip p ing  an d  ch am p in g  circuits, am p litu d e  
m odu la to rs and  dem odu la to rs, an d  class A, B, an d  C am plifiers.
4122. L I N E A R  A NA LY SI S  OF E L E C T R O N I C  CI RCUI TS.  C redit 4 h rs. Fall. 2 
Lect. 1 Rec. 1 L ab. P rereq ., 4121. Sm all-signal equ iv alen t circuits  a re  developed for 
general n -te rm in a l devices and  ap p lied  to  triodes, m u lti e lem en t tubes an d  tran sis­
tors; sm all-signal analysis of such circuits as voltage regu la to rs, vacuu m -tu b e  and  
transisto r bridges, an d  R-C coupled , transform er-coup led , tu n ed , m u ltistage and  
feedback am plifiers.
4123. E L E C T R O N I C  C I R C U I T  ELE ME NT S.  C redit 4 hrs. Spring. 3 Lect.-Rec. 
1 L ab. P rereq ., 4122. P rim arily  a study of circuits  th a t u tilize n o n lin ear p roperties  
of e lectron  devices. V acuum  tu b e  and  tran sisto r circuits considered in c lud e  oscil­
la to rs an d  m u ltiv ib ra to rs ; w ave-shaping, gating , trigger, an d  delay circuits; a m p li­
tu d e , an g u lar, and  pulse m o du la tio n  an d  dem o du la tio n . A dd itio na l topics include 
elem ents of electron ic com puters, noise in  vacuum  tu b e  an d  tran sisto r circuits, m ag­
netic and  p aram etric  am plifiers.
4216. E L E C T R I C A L  M A C H I N E R Y  L A B O R A T O R Y .  C redit 4 hrs. Spring. 1 Lect. 
1 Rec. 1 L ab. P rereq ., 4116. D-c m agnetiza tion ; d-c m otors; d-c contro llers; d-c g en ­
erators; am plidyne; loss separa tio n ; a-c m agnetiza tion ; a-c bridges.
4221. A L T E R N A T I N G  C U R R E N T  M A C H I N E R Y .  C redit 4 h rs. F all. 1 Conf. 1 
C om p. P rereq ., 4112, 4216. T heory , construction , an d  o p e ra tin g  characteristics of 
transform ers, in d uc tio n  m otors, synchronous m achines, an d  single-phase m otors.
4226. E L E C T R I C A L  M A C H I N E R Y  L A B O R A T O R Y .  C red it 4 h rs. Spring. 1 Lect. 
1 Rec. 1 L ab. P rereq ., 4221. M agnetization  an d  circuits w ith  nonsinuso idal voltages.
Phillips Hall,  erected in 1955, houses 
the School of Electrical Engineering.
H arm onics in  polyphase systems; in stru m en t, co nstan t cu rren t, an d  co n stan t p o te n ­
tia l transform ers; single-phase an d  polyphase in d u c tio n  m otors; synchronous 
m achines.
E L E C T IV E  A N D  G R A D U A T E  C O U R SE S 
GENERAL
4090. SPECIAL TOPICS I N  E L E C T R I C A L  E N G IN E ER IN G .  C redit 1 to  3 hrs. 
Sem inar, read in g  course, o r o th er special a rran g em en t agreed  u p o n  betw een  th e  
studen ts  an d  faculty  m em bers concerned.
409t an d  4092. P ROJECT.  C redit 3 h rs. Fall an d  spring . In d iv id u a l study, analysis, 
an d  usually  ex p erim en ta l tests in  connection  w ith  a special eng in eerin g  p rob lem  
chosen by th e  s tu d e n t a fte r consu lta tion  w ith  th e  faculty  m em b er d irec ting  his 
p ro jec t; an  en g ineering  re p o rt on  th e  p ro jec t is requ ired .
POWER SYSTEMS AND MACHINERY
4321. E L E C T R I C A L  M A C H I N E  T H E O R Y .  C red it 3 h rs. Fall. 1 Conf. 1 C om p. 
P rereq ., 4226. Space harm onics; parasitic  torques; tw o-reaction  analysis; tran sien t 
im pedances; sym m etrical com ponen t im pedances; single-phase m o to r analysis; com ­
m u ta to r-ty p e  a-c m achines.
4326. E L E C T R I C A L  M A C H I N E R Y  L A B O R A T O R Y .  C red it 3 h rs. Spring. 1 Lect. 
1 L ab. P rereq ., 4321. S alient-pole synchronous m achines; in d u c tio n  m o to r loss sepa­
ra tio n ; energy m etering ; special topics.
4351. P O W E R  SYSTEMS I.  C redit 3 h rs. Fall. 2 Lect.-Rec. 1 L ab.-C om p. P rereq ., 
4113, 4226, o r equ iv alen t. S teady-state perform ance of electric pow er systems; steady- 
sta te  electrical characteristics an d  eq u iv alen t c ircu it elem ents of sta tic  loads, ro ta tin g  
m achines, transform ers, an d  transm ission circuits; steady-state c ircu it analysis of th e  
pow er system netw ork  w ith  th e  aid  of th e  netw ork  analyzer; co n tro l an d  regu la tio n  
of th e  pow er system to m a in ta in  norm al o p e ra tin g  conditions; use of d ig ita l and  
analogue co m p utin g  devices.
4352. P O W E R  S YSTEMS II.  C redit 3 hrs. Spring. 2. Lect.-Rec. 1 L ab.-C om p. 
P rereq .. 4114, 4226 an d  4351, o r eq u ivalen t. T ra n s ie n t analysis of electric pow er 
systems, especially the tran sien ts  of e lectrom agnetic q u a n titie s ; characteristics of 
ro ta tin g  m achines; systems of com ponents used in  pow er system analysis; ju stifi­
cation  of quasi-steady-state analysis; use of a-c netw ork  analyzers, an d  electron ic 
d ifferentia l analyzers in  co m p utation .
4353. P O W E R  SYSTEMS III.  C redit 3 hrs. Fall. 2 Lect.-Rec. 1 L ab.-C om p. 
P rereq ., 4351, an d  4352, o r eq u ivalen t. E lec trom echan ical tran sien ts  of pow er systems; 
p ro tec tive schemes against ab n orm al o pera tio n  of pow er systems; la rg e-am p litud e , 
an d  th e  sm all-am p litu de swing o r oscillation  of th e  synchronous m achine  ro tors; 
analy tical m ethods in  th e  u n d erstan d in g  of th e  physical pheno m en a; analysis of 
p ro tec tio n  an d  con tro l schemes of th e  pow er system d u rin g  ab n o rm al o pera tio n .
4371. H I G H - V O L T A G E  P H E N O M E N A .  C redit 3 hrs. Spring. P rereq ., 4351. T h e  
study  of p roblem s of th e  n o rm al o p e ra tio n  of pow er systems a t very h ig h  voltages, 
of th e  ab n orm al conditions im posed by lig h tn in g , of th e  m ethods em ployed to assure 
p ro p e r o p era tio n  of pow er systems an d  ap p a ra tu s  u n d e r h igh-voltage conditions, 
and  of th e  devices available fo r labo ra to ry  testing  of e q u ip m en t u n d e r ac tual o r 
sim ulated  conditions.
RADIO AND COMMUNICATION
4501. R AD IO  A N D  C O M M U N I C A T I O N  S EMI NA R.  C red it 1 to  3 h rs. Fall an d
spring. P rim arily  for g rad u a te  s tudents. R ead ing  and  discussion of technical papers 
an d  pub lications in  th e  field of rad io  an d  com m unication .
4511. R A DI O  A N D  C O M M U N I C A T I O N  T H E O R Y  I.  C redit 3 h rs. Fall. 3 Lect. 
Prereq ., 4113, 4114, and  4123. Study of th e  tran sien t an d  steady-state response of 
circuits; consideration  of noise in  com m unication  systems; elem ents of in fo rm atio n  
theory; illu stra tiv e  exam ples from  fields of television, ra d a r, an d  com puters.
4512. R A DI O  A N D  C O M M U N I C A T I O N  T H E O R Y  II.  C redit 3 h rs. Spring. 2 
Lect. 1 Com p. Prereq ., 4113, 4123. A study  of com m unication  circuits w ith  d istrib u ted  
constants an d  th e  p ro du ctio n  an d  p ro paga tio n  of e lectrom agnetic rad ia tio n ; tran s ­
m ission line theory  an d  app lications; im pedance m atch ing ; u ltra-h igh -frequency  
gen era tion  an d  transm ission; electrom agnetic theory; p ro paga tio n  phenom ena; 
an ten n a  characteristics an d  rad ia tion .
4516, 4517. R AD IO  A N D  C O M M U N I C A T I O N  L A B O R A T O R Y .  C redit 3 hrs. 
each. Fall and  sp ring  respectively. E ith er o r b o th  m ay be taken. 1 Rec. 1 L ab. 
P rereq ., 4113 an d  4123. Choice of th ree  to  five d ifferen t experim en ts from  th e  field 
of electronic circuits, netw orks, transm ission lines; wave guides, and  an tennas; 
experim en ts selected to  m eet in d iv idu a l needs.
4541. APPLIED ACOUSTICS.  C redit 3 h rs. Fall. 2 Lect.-Rec. 1 L ab . L aborato ry  
assignm ents to  m eet in d iv idu a l needs. P rereq ., 4123. T h e  laws of ideal gases, th e  
therm odynam ic p roperties  of a ir, and  the laws of the p ro paga tio n  of com pressional 
waves; th e  transm ission of sound  th ro u g h  tubes, horns, an d  u n b o u n d ed  m edia; the 
design of sound  sources, m icrophones, loudspeakers, an d  w ax, lacquer, m agnetic, 
an d  pho to grap h ic  recorders; reflection, abso rp tion , an d  reverberation .
4551. R AD IO  AIDS TO  N A V I G A T I O N .  C redit 2 hrs. Spring. 2 Lect.-Rec. Prereq .,
4123. Long-wave an d  m ed ium  w av e  d irection  finders an d  rad io  beacons; a tm ospheric 
effects and  lim ita tio n s on accuracy; m ed ium -frequency  pulsed  tran sit-tim e systems 
and  h igh-frequency  re tu rn -sig na l systems, w ith  app licatio n  to long-range nav igation  
an d  precision m ap p in g ; a irp o r t app ro ach  systems an d  traffic contro l.
ELECTRONICS AND MICROWAVES
4526. E L E C T R O N  DYNAMICS.  C red it 3 hrs. Fall. 2 Lect. 1 L ab. P rereq ., Phys. 
214 and  4122. F u n d am en ta l theory  of low -frequency electron  devices; em ission; con- 
form al m app ing; p artic le  dynam ics; e lec tronsta tic  an d  m agnetic lenses; space charge 
phenom ena; lim ita tio n s a t h igh  frequencies; noise; therm oelectric  conversion; m otion  
of electrons an d  holes in  m etals an d  sem iconductors; ju n c tio n  diodes an d  transisto rs.
4527. M I C R O W A V E  E LE CT RONI CS .  C redit 3 h rs. Spring. 2 Lect. 1 Lab. P rereq .,
4565. S tudy of the theory  of h igh-frequency  electron  devices. E lectron-electrom agnetic 
field in te rac tion  theory  fo r diodes, klystrons, traveling-w ave tubes, C arcino trons, and  
m agnetrons.
4529. T R A N S I S T O R  ELECTRONI CS .  C redit 3 hrs. Fall. 2 Lect. 1 L ab. P rereq ., 
Phys. 214 and  4123. M otion  of electrons an d  holes in  sem iconductors; th e  physical 
basis of tran sisto r action  and  sem iconductor rectifiers; characteristics of sem icon­
d uc to r devices; ap p lica tio n  of sem iconductor devices as active o r passive elem ents in 
circuits fo r use as am plifiers, oscillators, m odu la to rs, switches, pho toelec tric  devices, 
an d  o th er circuits.
4561. MI CR O W A V E  T H E O R Y  A N L  TECHNI QUES.  C redit 3 hrs. Spring. 2 Lect. 
1 Lab. P rereq ., 4565. N orm al m odes in  waveguides an d  cavities; pow er, energy, 
p e rtu rb a tio n , an d  tran sfo rm ation  re la tions in  confined m icrow ave fields in  isotropic 
m edia; theory  of and  ex perim en ts w ith  m icrow ave circuits; in tro d u c tio n  to fields 
an d  waves in  plasm as an d  ferrites.
ELECTROMAGNETIC WAVES AND PROPAGATION
4565. E L E C T R O M A G N E T I C  T H E O R Y .  C redit 3 hrs. Fall. 3 Lect. P rereq ., Phys. 
123 and  4113. T h e  fo undations of e lectrom agnetic theory  re q u ired  fo r study  of radio  
wave p ro paga tio n ; reflection an d  refractio n  of p lan e  waves; g u ided  waves; sim ple 
obstacles in  wave guides; an g u lar spectra of p lane waves; edge d iffrac tion  theory.
4566. R A D I O  WA VE S I.  C redit 3 h rs. Spring. 3 Lect. P rereq ., 4565. In fluence of 
th e  e a rth , low er a tm osphere, an d  ionosphere on p ro paga tio n  of rad io  waves; th e  
Som m erfeld theo ry ; p ro paga tio n  in  an ionized m edium ; reflection from  th e  io n o ­
sph ere  a t n o rm al an d  o b liq u e  incidence; influence of th e  e a r th ’s m agnetic  field u pon  
ionospheric  p ro pagation .
4567. R A D I O WAVES II.  C redit 3 h rs. Fall. 3 Lect. P rereq ., 4566. In fluence of th e  
trop o sp here  on  rad io  wave p ro paga tio n ; d ielectric p ro perties  of a ir  an d  d is trib u tio n s  
of refractive index ; p ro paga tio n  in  s tan d ard  and  n o n stan d a rd  atm ospheres; d iffrac­
tion  a ro u n d  a spherical ea rth ; inhom ogeneities of refractive index; scattering .
4568. A N T E N N A S .  C red it 3 h rs. Spring. 3 Lect. P rereq ., 4565. T h eo ry  of rad ia tio n  
an d  reception; d irec tion a l characteristics; im pedance; e lem entary  theory  of cy lin d ri­
cal an tennas; H uygens’ p rin c ip le ; a p e rtu re  an tennas; an te n n a  therm odynam ics.
4581. M A G N E T O H Y D R O D Y N A M I C A L  PROCESSES I N  T H E  S O L A R  SYSTEM.  
C redit 2 hrs. Fall. 2 Lect. P rereq ., 4565 o r Physics 225. T heories  of solar p heno m en a—- 
solar flares, p rom inences, coronal features; th e  in te rp lan e ta ry  p lasm a— density , veloc­
ity, ionization , m agnetic fields; cosmic ray effects associated w ith  solar events—  
p ro du ctio n  and  m odu la tio n ; theories of m agnetic d isturbances, m agnetic storm s, 
au ro rae , Van A llen rad ia tio n , an d  associated ionospheric effects.
NETWORK AND INFORMATION THEORY
4115. P RI NCI PLES OF N O N L I N E A R  CIRCUITS.  C red it 3 h rs. Fall. 3 Lect. 
P rereq ., 4114. F ou n da tio n s of electrical n o n lin e ar circuits; m ethods of n o n lin ear 
analysis such as g raph ica l, piecewise lin e a r ap p ro x im ation s, n o n lin e ar m echanics 
an d  topological aspects of phase spaces; fu n d am en ta l concepts of pulse an d  con tro l 
circuits w ith  reference to  rad a r, pulse com m unication , com puters, an d  au to m atic  
contro l.
4563. SIGNALS A N D  NOISE I N  C O M M U N I C A T I O N  SYSTEMS.  C redit 3 h rs. 
Fall. 3 Lect. P rereq ., 4123. Analysis of signals in  th e  tim e an d  frequency  dom ains; 
p roperties  of generalized lin ea r systems; th e  tim e an d  frequency  response of 
idealized systems; sam pling  theory  for b an d-lim ited  signals; p ro b ab ility  and  noise 
statistics w ith  app lications to  signal transm ission an d  signal detection; pow er spec­
tru m  analysis ap p lied  to  special n o n lin e ar p roblem s of d etection ; th e  fun dam en ta ls  
of noise suppression in b ro ad -b an d  systems w ith  p a rtic u la r  em phasis on tim e 
m u ltip lex  com m unication  and  d ata  transm ission systems.
4564. T R A N SM IS S IO N OF I N F O R M A T I O N .  C redit 3 hrs. Spring  3 Lect. P rereq ., 
4563. M athem atical descrip tion  of th e  transm ission of in fo rm a tio n  based on s ta tis ti­
cal m odels; q u a n tita tiv e  m easure of in fo rm atio n  in  d iscrete noise-free systems; d is­
crete transm ission in  th e  presence of noise; m ax im um  ra te  of transm ission in  a noisy 
channel; in fo rm atio n  gain  in  con tinuous transm ission systems; in fo rm atio n  capacity  
of th e  noisy con tin u ou s channel; o p tim u m  receivers fo r th e  ex trac tio n  of in fo r­
m atio n  from  a noisy transm ission; app lications of in fo rm atio n  theo ry  to  th e  analysis 
of transm ission ra te  in practical systems.
4571 M O D E R N  N E T W O R K  ANALYSIS .  C redit 3 h rs. Fall. 3 Lect. P rereq ., 4113. 
M esh and nodal analysis; fu n dam en ta ls  of netw ork  topology; netw ork  functions in  
the com plex frequency p lane; energy functions; realizability  c rite ria  fo r passive one-
ports; in tro d u c tio n  to th e  synthesis of passive one-ports  an d  tw o-ports; in tro d u c tio n  
to H ilb e rt T ransform s.
4572. M O D E R N  N E T W O R K  SYNTHESIS.  C redit 3 h rs. Spring. 3 Lect. Prereq ., 
4571. R ea l-p art sufficiency and  re la ted  topics; th e  realization  p rob lem  of driv ing- 
p o in t and  tran sfer functions, D arlin g to n ’s theory ; th e  M iyata m ethod ; G u illem in ’s 
zero-shifting  techn ique; ite ra tive  an d  o th e r “classical” p rocedures; th e  ap p ro x im ation  
p rob lem — least squ are and  Tschebyscheff sense— in  th e  frequency  dom ain ; tim e- 
d om ain  synthesis; co rrelation  betw een frequency  an d  tim e dom ains.
ILLUMINATION
4611. I N T R O D U C T O R Y  I L L U M I N A T I O N .  C redit 3 h rs. Fall. 2 Rec. 1 Lab.- 
C om p. P rereq ., Phys. 124. P roblem s com m only en cou n tered  in  illu m in a tio n  en g i­
neerin g  an d  th e  m ethods of so lu tion ; sources of ligh t; v isual percep tion ; ligh t 
co n tro l, b o th  spectral an d  d irection a l; m easu rem en t of lig h t sources an d  illu m in a ­
tion; general illu m in a tio n  design; p ro du ctio n  an d  m ix ing  of colors; a rch itec tu ra l 
objectives.
4612. I L L U M I N A T I N G  E N GI NE E RI NG .  C redit 3 hrs. Spring. 2 Rec. 1 Lab.- 
C om p. P rereq ., 4611. C o m p u ta tio n  of ligh t-flux  d is tr ib u tio n  an d  study  of difficult 
lig h tin g  problem s; em phasis on specialized ra th e r  th an  genera l ligh ting  problem s.
4615. I L L U M I N A T I O N  S E MI N AR .  C redit 2 hrs. Fall. 1 tw o-hour p e riod  each 
week. M ust be accom panied o r p receded by 4611. R ep o rts  on selected topics of 
c u rre n t in te rest in  illu m in a tin g  eng ineering.
CONTROL SYSTEMS AND COMPUTERS
4711. FEEDBACK C O N T R O L  SYSTEMS I.  C redit 3 h rs. Fall. 2 Lect. 1 L ab. 
P rereq ., 4122, 4216, 4221. P rinc ip les of feedback con tro l systems em phasizing  analysis 
of perform ance from  eq u ation s an d  transfer-fu nc tio n  plots; L ap lace transform ations; 
e rro r d etecting  devices; hyd rau lic  devices; factors affecting errors, dam p in g , and  
speed of response; c rite ria  for stability .
4712. FEEDBACK C O N T R O L  SYSTEMS II.  C red it 3 h rs. Spring. 2 Lect. 1 L ab. 
P rereq ., 4711. Synthesis of feedback con tro l systems; p red ic tio n  of perform ance from  
stab ility  c rite ria  an d  com parison w ith  labo ra to ry  perform ance; relay con tro l systems; 
consideration  of non linearity .
4713. FEEDBACK C O N T R O L  S YSTEMS S EMI NA R.  C redit 2 o r 3 h rs. 1 two- 
h o u r period  an d  1 o p tio na l lab-com p., P rereq ., 4712. R eports on  selected topics in  
servom echanism s; signal flow d iagram s; n o n lin e ar effects on analysis an d  p erfo rm ­
ance; sam pled  d a ta  systems; s tatistical considerations; analog  co m p uter studies of 
lim iting , backlash, dead  zone, and  sam pled d a ta  systems.
4411. E L E C T R O N I C  C O N T R O L  E QU I P M E N T .  C redit 3 h rs. Fall. 2 Lect. 1 L ab . 
P rereq ., 4123. P rincip les of electron ic in stru m en ta tio n  an d  elec tron ic con tro l systems; 
m ethods of u tiliz ing  a stim u lus in  th e  fo rm  of hea t, lig h t, sound , o r m echanical 
m otion; in d u stria l circuits in c lud in g  tim in g  circuits, p ho toelec tric  contro ls, m o to r 
contro ls, w elder contro ls, voltage regu la to rs, frequency-varying an d  frequency-dis- 
c rim in atin g  circuits; theory  of m agnetic am plifiers an d  th e ir  use as co n tro l c ircu it 
com ponents.
4415. A D VA N CE D  E L E C T R O N I C  C O NT R O L S .  C red it 3 h rs. Spring. 2 Lect. 1 
Lab.-C om p. P rereq ., 4411. A n advanced study of th e  theory , design, an d  ch a rac te r­
istics of selected electron ic units.
4421. E L E C T R O N I C  P O W E R  C O NV E RT ER S .  C redit 3 hrs. Spring. 2 Lect. 1 
L ab.-C om p. P rereq ., 4411. Study of oscillators, m ercury-pool rectifiers, an d  inverters
in  pow er sizes covering p rac tical circuits, com plete labo ra to ry  tests, and  com pre­
hensive m athem atica l trea tm en ts.
4810. A N A L O G  C O M P U T A T I O N .  C redit 3 h rs. Fall. 2 Lect. 1 L ab . P rereq ., 4114 
o r D ifferen tia l E quations. Does n o t re q u ire  b ackground  in  electronics. Basic con­
cepts an d  princip les of analog  co m p uta tion ; use of th e  electron ic an a log  co m p uter 
to  solve th e  basic m ath em atica l m odels; sim ula tion  of com plex physical systems; 
scaling and  program ing ; labora to ry  work involves so lu tion  of p roblem s on general- 
purpose com puters.
4820. S W I T C H I N G  T H E O R Y  A N D  D I G I T A L  COMP UTE RS .  C red it 3 hrs. 
Spring. 2 Lect. 1 L ab . An in tro d u c tio n  to th e  theory  an d  design of sw itch ing  c ir­
cuits; deta iled  consideration  of sw itch ing  algebra an d  its ap p lica tio n  to design of 
d ig ita l com puters; co m binato ria l systems; seq uentia l systems; Boolean M atrix  theory; 
n u m b er represen ta tio n  an d  codes; basic p ro perties  of d ig ita l com puters; p ro gram in g  
of genera l-pu rpose com puters.
C O U R SE S F O R  O T H E R  E N G IN E E R IN G  C U R R IC U L A
4931. E L E C T R I C A L  E NG INE ERI NG .  C redit 3 hrs. Fall an d  spring . 1 Lect. 1 Rec. 
1 C om p. P rereq ., M ath . 163, Mech. 1132 o r 1152. An elem entary  study  of d irect- 
c u rren t electric circuits; th e  concepts of resistance, in d uc tan ce, an d  capacitance; 
m agnetic circuits; single-phase an d  th ree-phase a lte rn a tin g -c u rren t circuits; in s t ru ­
m ents an d  techniques ap p ro p ria te  fo r m ak ing  m easurem en ts in  all such circuits.
4932. E L E C T R I C A L  E NG IN E ER IN G.  C red it 3 h rs. Fall an d  spring . 1 Lect. 1 Rec.
1 Lab.-C om p. P rereq ., 4931. D-c genera to rs an d  m otors; m o to r sta rte rs  an d  con­
trollers; transform ers; ind uc tio n  m otors; synchronous m achines; a-c single-phase 
m otors; d-c and  a-c selsyn units.
4933. E L E C T R I C A L  E NG IN E ER IN G.  C redit 3 h rs. Fall an d  spring . 1 Lect. 1 Rec.
1 L ab.-C om p. P rereq ., 4932. T h e  characteristics an d  app lica tio ns of th e  various
com m only used electron tubes; rectifiers; am plifiers; oscillators; e lec tron ic co n tro l 
an d  in stru m en ta tio n .
4934. PRI NCI PLES OF A U T O M A T I C  C O N T R O L .  C redit 3 h rs. Spring. 1 Lect. 
1 Rec. 1 L ab . P rereq ., 4933. T h e  m athem atics of au to m atic  con tro l as exem plified  in 
servo devices, w ith  analysis of electrical, m echanica l, an d  h y d rau lic  app lications; 
p roblem s of electrical in stru m en ta tio n  in au tom atically  co n tro lled  o perations and  
processes.
4983. BASIC E L E C T R I C A L  E NG INE E RI NG .  C red it 4 hrs. Spring. 1 Lect. 2 Rec. 
1 C om p. P rereq ., M ath . 163, Phys. 123. C apacitors; sim ple electrical tran sien ts; 
d irec t-cu rren t and a lte rn a tin g -c u rren t circuits; m agnetic circuits in c lud in g  p e rm a­
n en t m agnetic m ateria l.
4991. E L E C T R O N I C  CIRCUITS.  C redit 3 hrs. Fall. 3 Lect. For g rad u a te  studen ts  
m ajo rin g  in an eng ineering  field o th e r th an  electrical. A lte rn a tin g -cu rren t circuits; 
characteristics of h igh-vacuum  tubes and  transisto rs; sm all-signal and  large-signal 
am plifiers; feedback and  oscillators; m o du la tio n  an d  d em o du la tio n ; sim ple wave- 
shap ing  circuits.
CHEMICAL ENGINEERING
5000. O R I E N T A T I O N .  N o cred it. Fall an d  spring. 1 Lect. B oth  term s re q u ired  
of all freshm en.
5101, 5102. I N T R O D U C T O R Y  CH EMI C AL  E N G I N E ER I NG .  C red it 2 h rs. Fall 
and  spring . 2 Lect. P rereq ., C hem istry  113, 114. A n in tro d u c tio n  to th e  processes 
an d  calculations of chem ical eng ineering.
Dedicated in 1941, Olin Hall  is the 
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5103, 5104. CHEMI CAL E N G I N E E R I N G  T H E R M O D Y N A M I C S .  C red it 3 hrs. 
F all an d  spring . 3 Lect. P rereq ., C hem istry  403, 404. A study  of th e  first an d  second 
laws w ith  ap p lica tio n  to  b a tch  an d  flow processes. Physical an d  th erm odynam ic 
p roperties . A vailability ; free energy; chem ical eq u ilib riu m . A pp lica tio n  to  gas 
com pression; process steam ; pow er g enera tion ; ad iaba tic  reactors; an d  chem ical 
process developm ent.
5106. R E A C T I O N  K I N ET I CS  A N D  R E A C T O R  DESIGN.  C red it 2 h rs. Spring. 2 
Lect. P rereq ., 5104. A study  of chem ical reac tio n  kinetics an d  princip les of reac to r 
design for chem ical processes.
5108. APPLIED PHY SICAL C H EM IST R Y.  C red it 2 h rs. Spring. 2 Rec. P rereq ., 
C hem istry  404. E ng ineering  p ro perties  of real gases, liqu id s, an d  solu tions in c lu d in g  
colloids. T heo ry  of catalysis. D iscussion an d  p roblem s on p red ic tio n  of tran sp o rt 
p ro perties  such as viscosity an d  diffusion coefficients. E m phasis is on  accu ra te  q u a li­
tative concepts of m olecular theory  and  in te rm o lecu lar forces. G iven in a lte rn a te  
years.
5110. E L E M E N T A R Y  CH EMI CA L E N G IN E ER IN G .  C redit 3 h rs. Spring. P rereq ., 
C hem istry  102 o r 106. Physics 104, th re e  years of h ig h  school m athem atics. P rim arily  
for stud en ts  in  ag ricu ltu re  o r n u trit io n . N ot open  to  s tud en ts  in  chem ical en g in ee r­
ing. L ectures an d  problem s on energy an d  m ate ria l balances, ev apo ra tio n , h e a t tran s ­
fer, fluid  flow, filtra tion , etc.
5203, 5204. C HE MI CA L PROCESSES.  C red it 2 h rs. F all an d  spring . 2 Lect. An 
analysis of im p o rta n t chem ical processes an d  industries. Fall te rm , in o rgan ic  ch em i­
cal processes; spring  te rm , organic chem ical processes.
5205. A DV A NCE D CH EMI CA L PROCESSES.  C red it 2 h rs. Fall. A course for 
g rad u a te  studen ts  on recen t advances in  chem ical processes.
5303, 5404. U N I T  O PE R AT IO N S.  C red it 3 h rs. F all an d  spring . 3 Lect. P re req . or 
p ara lle l, C hem istry  403 an d  E ng ineering  5203 an d  5204. A critica l discussion of th e  
u n it  operations of chem ical eng ineering.
5353, 5354. U N I T  O P E R A T I O N S  L A B O R A T O R Y .  C red it 3 h rs. Fall an d  spring. 
P rereq ., 5303, 5304.
5503, 5504. CH EMI CA L E N G I N E E R I N G  C O M P U T A T I O N S .  C redit 2 hrs. Fall 
an d  spring . T w o  class periods. P rereq . o r p ara lle l, 5303 an d  5304 or eq u ivalen t. 
L ectures an d  advanced p roblem s in  fluid  flow' an d  h ea t tran sfer; heterogeneous 
eq u ilib riu m ; d istilla tio n ; gas absorp tion ; an d  ex trac tio n . A selected n u m b er of the 
less conventional o perations are also considered.
5505. ADV ANCE D H E A T  T R A NS F ER .  C red it 2 h rs. Spring. P rereq ., 5303-4 or 
eq u ivalen t. A dvanced topics in  h ea t transfer. H ea t tran sfer u n d e r  unsteady-state 
conditions; num erical ap p ro x im atio n  m ethods; analogies am ong hea t, m ass, and  
m om en tum  transfer; h ea t tran sfer to  liq u id  m etals; s im ultaneous h ea t an d  mass 
transfer, etc. P rim arily  fo r g rad u a te  s tudents.
5506. DIFFUSION O PE RAT IO NS .  C redit 3 h rs. Fall. 3 class periods. P rereq ., 
5503, 5504, o r eq u ivalen t. P rim arily  for g rad u a te  studen ts . A dvanced topics in  d is­
tilla tio n ; gas absorp tion ; liq u id -liq u id  ex trac tio n ; an d  drying.
5508, 5509. APPLIED M A T H E M A T I C S  I N  CH EMI CA L E N G IN E ER IN G .  C redit 
3 hrs. Fall an d  spring . 3 Lect. P rereq ., 5304. T re a tm e n t an d  in te rp re ta tio n  of data . 
O rd in ary  d ifferentia l equations. Series an d  n um erica l solu tions. P a r tia l d ifferentia l 
equations. F o u rie r series; Bessel functions; L aplace transform s. C alculus of finite d if­
ferences. N um erical solu tions to p a rtia l d ifferen tia l equations. A pp lica tions to  h ea t 
transfer, mass transfer, d is tilla tio n , gas ab sorp tion , reac tio n  k inetics, an d  catalysis.
5605, 5606, 5607, 5608. DESIGN PROJE CT .  C redit 2 h rs. Fall an d  spring . In d i­
v idual p roblem s in  th e  design of chem ical processes and  p lan ts . E stim ation  of costs 
of construc tion  and  o p e ra tio n , v a ria tion  of costs an d  profits w ith  p ro d u c tio n , etc.
5609. O P E R A T I O N S  DESI GN M E T HO DS .  C redit 2 hrs. Fall. 2 Lect. D escrip tion  
an d  discussion of chem ical process eq u ip m en t fo r physical o perations, such as m ix ing, 
diffusional separations, m echanical separa tions, h e a t tran sfer, size red u c tio n , etc. 
Em phasis is p laced  on  evalua tion  of a lte rn a tiv e  m ethods of achieving a desired  
objective an d  on selection an d  arran g em en t of eq u ip m en t fo r m ost econom ical 
operation .
5610. DESIGN OF PROCESS P L A N T S .  C red it 4 h rs. Spring term . D evelopm ent of 
the m ajo r steps in  th e  design of facilities to  m ake chem ical p roducts  an d  in te r ­
m ediates. M arket surveys and  deta iled  cost estim ation  are  included . T h e  design covers 
process eq u ip m en t an d  p ip in g , services an d  u tilities , in stru m en ta tio n  an d  contro l, 
p lans and  elevations, safety p recau tions, an d  o p e ra tin g  procedures.
5701. P L A N T  INSPECTIONS.  C red it 1 h r. Spring. A series of supervised inspec­
tion  trip s  to  m an u fac tu rin g  p lan ts  rep resen tin g  various chem ical eng ineering  
industries.
5711. L I B R A R Y  USE A N D  P A T E N T  L A W .  C redit 2 hrs. Fall. 2 Lect. T h e  
effective use of th e  technical li te ra tu re ; l i te ra tu re  searches, abstracts and  b ib lio g ­
raph ies. P a ten t law: inventiveness a n d  p a ten tab ility ; revised p a te n t statu tes; 
ab an d o n m en t; righ ts; in frin gem en t; licensing arrangem ents; case studies.
5741. P E T R O L E U M  REFI NING.  C redit 3 h rs. Spring. 3 Lect. P rereq ., 5304. 
Processes em ployed in  p e tro leu m  refining.
5742. P OL YM ER IC M A T E R I A L S .  C red it 3 hrs. Fall. P rereq ., C hem istry  404. 
P olym erization  reactions, m an u fac tu re  an d  p ro perties  of syn thetic  resins, fibers, 
plastics, an d  rub bers.
5743. A D V A N C E D  P O L YM ER I C  M A T E R I A L S .  C redit 2 hrs. Spring. P rereq ., 
5742. Special topics involving  ru b be rs, fibers, an d  plastics.
5746. CHEMI CAL E N G I N E E R I N G  ECONOMICS.  C redit 3 hrs. Fall. 3 Lect. 
P rereq ., 5304, o r special perm ission. T h e  econom ic aspects of research , developm ent, 
m an u fac tu ring , and  sales in  th e  chem ical industries.
5747. PROCESS C O N T R O L .  C redit 3 hrs. Spring. 2 Lect. 1 L ab. P rereq ., 5304. 
F requency response an d  tran sien t response o f process eq u ip m en t. B rief descrip tion  
of con tro l in stru m en ts . Design o f processes and  selection of con tro llers fo r desired  
dynam ic behavior. (N ot given in  spring  of 1960.)
5748. F E R M E N T A T I O N  E NG IN E ER IN G.  C redit 2 hrs. Spring. 2 Lect. Prereq  
or p ara lle l courses, C hem istry  404 o r 408, an d  any course in  m icrobiology. An 
advanced discussion of fe rm en ta tion  as a u n it  process. T opics include s teriliza tion , 
ae ra tio n , ag ita tion , an d  con tinuous fe rm en ta tion . G iven in  a lte rn a te  years.
5749. I N D U S T R I A L  M ICR OOR GA NI S MS .  C redit 1 h r. Fall. I Lect. P rereq . 
o rgan ic chem istry  an d  physical chem istry. A b rie f in tro d u c to ry  course in  m icrobiology 
for stud en ts  w ith  a good background  in  chem istry . T ex t: C lifto n ’s Introduct ion to the Bacteria.
5752. P O L YM ER I C  M A T E R I A L S  L A B O R A T O R Y .  C redit 1 h r. Spring. 1 L ab 
Prereq ., 5742. E xperim en ts in  th e  fo rm atio n , ch arac terization , fab rica tion , and  testing  of polym ers.
5760. N U C L E A R  A N D  R E A C T O R  E N GI N E E R I N G .  C red it 2 hrs. Fall. 2 Lect. 
Fuel processing and  isotope separa tio n , radioactive w aste disposal, fuel cycles, ra d ia ­
tion  dam age, bio logical effects an d  hazards, sh ie ld ing, pow er reactors.
5851. CH EMI CA L MICROSCOPY.  C redit 3 h rs. E ith e r te rm . 1 Lect. 2 Lab. 
P rereq ., o r p ara lle l courses, C hem istry  403, 404, o r 407, 408 an d  Physics 123, 124, o r 
special perm ission. M icroscopical ex am ina tion  of chem ical an d  technica l m aterials, 
processes, an d  products. M easurem ents, partic le  size d e te rm in a tio n , analyses of 
m ix tu res, crystallization , phase changes an d  colloidal p henom ena, lens systems and  
p ho tom icrography .
5853. MI CROSCOPI CAL Q U A L I T A T I V E  ANA LY SI S  ( INORGANI C) .  C red it 2 
hrs. o r m ore. E ith e r te rm . P rereq ., 5851. L ab orato ry  periods to  be arrang ed . L ab o ra ­
tory p rac tice  in  th e  analysis of in o rgan ic  substances co n ta in ing  th e  m ore com m on 
elem ents.
5859. A D VA N C E D  CHEMI CAL MICROSCOPY.  C red it 1 h r. o r m ore. E ith e r 
te rm . P rereq ., 5851 an d  special perm ission. L ab ora to ry  p rac tice  in  special m ethods 
an d  special app lications of chem ical m icroscopy.
5900. S E MI N AR .  C redit 1 h r. F all an d  spring . G eneral chem ical en g in eerin g  
sem inar req u ired  of a ll g rad u a te  studen ts  m ajo rin g  in  th e  field of chem ical 
eng ineering.
5953, 5954. R ES EA RC H P RO JE CT .  C red it 2 hrs.; ad d itio n a l c red it by special 
perm ission. Fall an d  spring . P rereq ., 5304. R esearch  on  an  o rig in a l p ro b lem  in 
chem ical eng ineering.
5955, 5956. SPECIAL P RO JE CT S I N  CH EMI CA L E N G I N EE RI N G .  C re d it v a ri­
able. E ith e r te rm . P rereq ., 5954. R esearch o r stud ies on special p roblem s in chem ical 
eng ineering.
M ETALLURGICAL ENGINEERING
6000-6001. O R I E N T A T I O N .  N o cred it. Fall an d  spring . 1 Lect. B oth  term s 
req u ired  of a ll freshm en.
6110. CASTI NG,  W O R K I N G ,  A N D  WE L DI N G OF M ET AL S .  C red it 2 hrs. E ith er 
te rm . 1 Lect. 1 L ab . An elem entary  course covering th e  im p o rta n t in d u stria l 
processes used in th e  casting, h o t w orking, cold fo rm ing , an d  w eld ing  of m etals. 
T h e  u tiliza tion  of m etallu rg ica l processes in  o th e r b ranches of en g in eerin g  is stressed.
6112. M E T A L S  T ECH NO LO GY .  C redit 2 h rs. Spring. 2 Lect. P re req ., 6110, 1243. 
An advanced course fo r stud en ts  in  m echanical eng in eerin g  covering th e  m echanical 
an d  m etallu rg ica l factors affecting service beh av io r of m etals u n d e r sta tic  and  
dynam ic load ing . Subjects covered include fa ilu re  c rite ria , b r it t le  frac tu re , creep, 
em b rittlem en t, fa tigue, an d  corrosion.
6201. P R O D U C T I O N  OF M E T AL S .  C red it 3 h rs. Fall. 3 Lect. C rush ing , g rin d ing , 
an d  heneficiation  of ores. R ed u ction  an d  refin ing  of m etals. P ro d u ctio n  of com ­
m ercial m etals an d  alloys, in c lu d in g  a deta iled  study  of steel p ro du ctio n .
6202. T H E  N A T U R E  A N D  U T I L I Z A T I O N  OF M E T A L S .  C red it 3 hrs. Spring. 
2 Lect., 1 Rec. An in tro d u c tio n  to th e  n a tu re  of m etals an d  alloys, th e ir  p roperties  
an d  en g ineering  behav io r, to  p rovide a basis fo r fu r th e r  in tensive study  of m aterials  
science an d  ap p lica tio n . In  ad d itio n  to a fu n d a m en ta l trea tm en t an d  system atic 
co rre la tion  of th e  p ro pe rties  of m etallic  m ateria ls, th e  physics, chem istry , an d  tech ­
nology of m elting , solidification, p lastic  defo rm atio n , h e a t trea tm en t an d  pow der 
m etallu rgy  are  considered. R ela tion sh ip s  betw een th e  in te rn a l s tru c tu re , th e  
m echanical an d  physical p ro perties , an d  th e  en g ineering  app lica tio ns of m ateria ls  
are  stressed.
6251. M E T A L L U R G I C A L  E N G I N E E R I N G  L A B O R A T O R Y .  C redit 1 h r . Fall. 
1 L ab. period . E xperim en ts designed to  illu stra te  u n it  processes used in  w inning  
of m etals, an d  in  p ro d u c tio n  of useful alloys.
6252. M E T A L L U R G I C A L  E N G I N E E R I N G  L A B O R A T O R Y .  C red it 2 h rs. Spring. 
I Lect., I L ab. C oncurren tly  w ith  6202. L abora to ry  experim en ts  exem plify ing 
m ethods of m etallu rg ica l ex am ina tion , in c lu d in g  several of th e  m ethods for d e te rm in ­
in g  m echanical p ro pe rties  of m aterials. Processes fo r m eltin g  an d  casting  m etals, ho t 
w orking an d  cold fo rm ing  m etals, w elding  an d  h e a t trea tin g  ferrous an d  n onferrous 
alloys are  considered. T h e  labo ra to ry  p rocedures an d  ex perim en ts will be re la ted  
to  th e  co n cu rren t m ateria l in  Course 6202. In stru c tio n  an d  practice in  rep o rt 
w ritin g  is included .
6255, 6256. M A T E R I A L S  OF C O N S T R U C T I O N .  C redit 3 hrs. each te rm . 3 Lect. 
P rereq . or p ara lle l courses, Physical C hem istry  403, 404. An in trod uc to ry  p resen ­
ta tio n  of th e  n a tu re , p roperties , trea tm en t, and  app lications of th e  m ore im p o rtan t 
m etals an d  alloys, in c lu d in g  ex trac tive an d  physical m eta llu rgy  an d  b ehav io r u n d e r 
service conditions. N onm etallic  m ateria ls, in c lu d in g  refractories, cem ent, pro tective 
coatings, an d  plastics, are also discussed.
6301. PRI NCI PLES OF M E T A L L U R G I C A L  E N GI NE E RI NG .  C redit 3 hrs. Fall. 
3 Lect. P rereq . 6201. Discussion an d  calculations concern ing  fuels, com bustion , fluid 
flow, h ea t flow, ro asting  an d  s in tering , gas cleaning, an d  ap p lica tio n  of therm o- 
chem ical d a ta  to m etallurgica l processes.
6353. I N T R O D U C T O R Y  M E T A L L O G R A P H Y .  C red it 3 h rs. Spring. 1 Lect. 2 
L ab. P rereq . 6202, 6255, o r perm ission of th e  in stru c to r. M icrostructu res of alloys, 
as re la ted  to  com position , th erm al h istory , an d  physical p roperties . P re p a ra tio n  of 
specim ens; p rin cip les  an d  use o f m etallog rap h ic  microscopes.
6403. M E T A L L U R G I C A L  T HE R M O D Y N A M I C S .  C redit 3 hrs. Fall. 3 Lect. 
P rereq . Chem . 404. A discussion of hom ogeneous e q u ilib r ia  w ith  em phasis u pon  
m etallic  liq u id  and  solid solu tions. Subjects considered  include the first an d  second 
laws, p a rtia l an d  in teg ra l m o lar p ro perties , and  ex p erim en ta l m ethods. T h e  theory 
of d iso rder in  crystals is in trod uced .
6404. M E T A L L U R G I C A L  T H E R M O D Y N A M I C S .  C redit 3 hrs. Spring. 3 Lect. A 
discussion of heterogeneous eq u ilib riu m  u tiliz ing  systems of m etallu rg ica l in te rest as 
exam ples. T opics considered include phase ru le , zone p urification , fu rnace atm os­
pheres, refin ing, an d  iron -carbon  alloys.
6411, 6412. PHYSICAL M E T A L L U R G Y .  C redit 3 hrs. Fall and  spring . Prereq  
6353. D etailed  discussion of p lastic  defo rm atio n , recrystallization  an d  g rain  g row th 
diffusion in alloys, p rec ip ita tio n  from  solid  so lu tion , an d  tran sform ation  m echanism s 
in  h ea t trea tm en t.
6415. P RI NCI PLES OF M A T E R I A L S  PROCESSING.  C redit 3 hrs. Fall. 2 Lect.,
1 Rec. P rereq ., 6202, 6353. An advanced course re la tin g  basic an d  ap p lied  sciences 
to  m aterials  processing and  technology. Includes a critica l s tudy  of selected casting, 
m etal fo rm ing  an d  w orking, w elding, and  pow der m etallu rgy  processes. Em phasis 
is p laced on scientific an d  en g ineering  princip les ra th e r  th an  in d u s tria l techniques: 
alloying, h ea t transfer, an d  solidification  in  fou nd ry  o perations; c rite ria  fo r p lastic 
flow in  m etal w orking processes; d isto rtio n , residu al stress an d  h e a t effects in  
w elding; com pacting  and  s in terin g  in  pow der m etallurgy ; ch ip  fo rm atio n  and  tool 
forces in m achining .
6452. E X P E R I M E N T A L  PHY SICAL M E T A L L U R G Y .  C redit 3 hrs. Fall. Labs, 
w ith  conferences. T h eo ry  an d  m etallurgical ap p lica tio n  of X -ray d iffraction , and  
experim en ts to  illu stra te  th e  im p o rta n t p heno m en a of physical m etallu rgy  and  
techniques for th e ir  investigation . D e term ina tio n  of crystal s tru c tu re  la ttice  param  
eters, p referred  o rien ta tion s, single crystal o rie n ta tio n , o rd er-d iso rder tran sfo r­
m ations by X -ray d iffraction  techniques. Special p roblem s in  X -ray m etallog raphy .
6471. P L A N T  I NSPE CT ION.  C redit 1 h r . Spring. A series of supervised  inspection  
tr ip s  to  m an u fac tu rin g  p lan ts  rep resen tin g  various m eta llu rg ica l en g in eerin g  in d u s­
tries. Each s tu d e n t is re q u ired  to  su b m it a com prehensive rep o rt.
6503. SERVICE B E H A V I O R  OF M E T A L S .  C redit 3 hrs. Fall. 3 class periods. 
P rereq ., 6412. M etallu rg ica l an d  m echanical factors governing  th e  selection  of m etals 
fo r various services. Analysis of service requ irem en ts, an d  th e  selection an d  fa b r i­
ca tion  of m etals to  fu lfill such requ irem en ts; analysis of service fa ilu res of m etals 
a n d  rem edies for such fa ilu res; an d  study  of th e  m erits  an d  lim ita tio n s  of m ateria ls  
app lications in  ex isting  p roducts an d  eq u ip m en t.
6504. U N I T  PROCESSES I N  M E T A L L U R G Y .  C red it 3 h rs. F all. 1 Lect. an d  1 L ab. 
p e rio d  w ith  reports. P rereq ., 6201, 6251, 6301. E x p erim en ta l study  of im p o rta n t 
processes in  m etallu rgy , in c lud in g  gen era tion  of fu rnace a tm ospheres, fu rn ace  design 
an d  perform ance, d e te rm in a tio n  of ra tes of h ea tin g  an d  cooling, an d  electrochem ical 
operations. R ep o rts  based on th e  ex p erim en ta l d a ta , discussing p rincip les  involved 
in  th e  operations, are an  im p o rta n t p a r t  of th e  course.
6506. M E T A L L U R G I C A L  DESIGN.  C redit 2 h rs. Spring. P re req ., 6503. A sem inar 
course using  a m odified case-history ap p ro ach  to  p rob lem s an d  cu rre n t developm ents 
in  m etallu rg ica l eng ineering.
6553, 6554. SENIOR PROJE CT .  C red it 2 hrs. F all an d  spring . P rereq ., research 
on  an  o rig inal p rob lem  in  m etallu rg ica l eng ineering.
6620. A DV A NC E D F O U N D R Y  E NG IN EE RI N G.  C redit 3 h rs. F all. 3 class periods 
in c lud in g  special labo ra to ry  studies. P rereq ., critica l study  of fo u nd ry  technology 
an d  th e  m etallu rg ica l featu res of cast m etals. L ab ora to ry  investigation  of special 
foundry  processes an d  procedures.
6623. S TEEL M I L L  PRODUCTS .  C redit 2 h rs. Fall. 2 Lect. P rereq ., perm ission 
of th e  in stru cto r. E ng ineering , scientific, an d  econom ic factors involved in  th e  p ro ­
d uc tio n  of iron  an d  steel, in c lud in g  alloy steels. T h e  p ro d u c tio n  of s tru c tu ra l sections, 
p la te , s trip , tin  p la te , and  o th e r steel m ill p roducts.
6624. K I N E TI C S OF M E T A L L U R G I C A L  R E AC T IO NS .  C red it 3 hrs. 3 Lect. 
P rereq ., 6403. C onsidera tion  is given to k inetics of gases, em p irica l trea tm en t of 
reaction  rates, A rrhen ius eq u a tio n , tran sitio n  sta te  theory , d iffusion, an d  n uclea tion  
theory . A pp lica tions include vacuum  furnaces, radioisotopes, corrosion, recrystalli­
zation an d  g rain  grow th in m etals, solidification, an d  phase tran sfo rm ation s in  solids.
6641. CERAMICS.  C red it 2 h rs. Fall. 2 Lect. P re req ., perm ission  of th e  in stru c to r. 
Physical chem istry, s tru c tu re , an d  beh av io r of ceram ic m ateria ls  in  technology.
6651. A L L O Y  STEELS.  C redit 2 hrs. Lect. Fall. P rereq ., perm ission  of th e  in s tru c ­
to r S tudy of th e  basic effects of alloying on th e  s tru c tu re  an d  p ro pe rties  of steels, 
an d  th e  ap p lica tio n  of th is  know ledge to  th e  design of m o dern  h ig h -stren g th , s ta in ­
less, o r h ea t-resistan t steels an d  of steels fo r tools an d  dies.
6661. M E T A L S  A T  H I G H  T E M P E R A T U R E S .  C red it 2 h rs. Lect. Fall. P rereq ., 
perm ission of th e  in stru c to r. E valuation  an d  ap p lica tio n  of m etals fo r use a t service 
tem pera tu res . E m phasis is p laced  on  n a tu re  of creep flow an d  frac tu re  a t elevated  
tem pera tu res . A tten tio n  is also p a id  to  scaling, m eta llu rg ica l in stab ility , an d  various 
physical p roperties.
6671. PRI NCI PLES OF P O W D E R  M E T A L L U R G Y .  C redit 3 hrs. Fall. 2 Lect. 
an d  one 2i/2-h o ur lab. each week. Follow ing b rie f consideration  of in d u stria l pow der- 
m etallu rgy  eq u ip m en t, in c lu d in g  dies, presses, an d  s in terin g  furnaces, an d  in d u s tria l 
ap p lications such as porous p roducts, p e rm a n e n t m agnets, re fractory  m etals, 
cem ented carbides, cerm ets, etc., th e  theo ry  of pow der m eta llu rgy  is trea ted  critically . 
E m phasis is on  th e  theories of com pacting  an d  sin terin g , d iffusional processes, and
surface chem istry. T h e  theories, ap p lications, an d  lim ita tio n s of h o t p ressing are 
exam ined  critically . L ab ora to ry  ex p erim en ta tio n  is p rim arily  concerned w ith  fu n d a ­
m en ta l investigation  of com pacting, b onding , s in terin g , h o t pressing, in filtra tio n  of 
porous netw orks, etc. L abora to ry  stud ies of surface chem istry  an d  surface ac tiva tion  
are included .
6872. N U C L E A R  M A T E R I A L S  T E C H N O LO G Y.  C redit 2 h rs. Spring. 2 Lect. 
P ro du ctio n  of fissile, source m ateria ls, an d  o th e r m ateria ls  used in  nuc lea r reactors. 
B ehavior of m ateria ls  in  n uc lea r reactors, in c lu d in g  d e te rio ra tio n  by corrosion and  
rad ia tion . P roblem s involved w ith  respect to  fu el elem ents. F ab rica tio n  of reac to r 
an d  reac to r com ponents.
6960. S E M I N A R  I N  PHY SICAL M E T A L L U R G Y .  F or g rad u a te  s tuden ts. Fall and  
spring . H ou rs  to  be arranged . D iffusion, nuc lea tion  an d  g row th, p rec ip ita tio n  from  
solid solu tion , eu tec to id  decom position , diffusionless transform ations, recovery, 
recrystallization  an d  g rain  g row th, o rder-d iso rder, ra d ia tio n  effects.
6970. S E M I N A R  I N  PHY SICAL C H E M I S T R Y  OF M E T A L S .  For g rad u a te  s tu ­
dents. Fall an d  spring . H ou rs  to  be arrang ed . Physical chem istry  o f m etallurgica l 
reactions w ith  em phasis on red u c tio n  an d  refin ing, gas-liqu id  m etal-slag  reactions, 
therm odynam ics of phase eq u ilib r ia  an d  in terfaces, phase stab ility , electrochem istry , 
oxida tio n  and  corrosion.
AERONAUTICAL ENGINEERING
7001. I N T R O D U C T I O N  T O  A E R O N A U T I C A L  E NG IN E ER IN G.  C red it 2 hrs. 
G iven as req u ired . P rereq ., en g ineering  m echanics. A n in tro d u c to ry  course fo r u n d e r­
g rad u a te  students in  all branches of eng ineering. E m phasis on a irc ra ft m echanics; 
aerodynam ic forces; a irp la n e  an d  missile perform ance , a irp la n e  stab ility  an d  control! 
M issile an d  sa te llite  trajectories.
7101. ME CH ANI CS  OF A I R P L A N E S  A N D  MISSILES.  C redit 3 hrs. Fall. P rereq ., 
eng ineering  m echanics. Physics of th e  atm osphere, p ro perties  of gases an d  fluids; 
s im ilarity  laws. Inviscid  incom pressible flow; m o m en tu m  m ethods; vortices; in tro ! 
duc tio n  to a irfo il an d  w ing theory . Basic p ro pe rties  of com pressible flow a t subsonic, 
transonic, an d  supersonic speeds. In tro d u c tio n  to  th e  m ethods of viscous flow theory; 
viscous d rag ; ex p erim en ta l m ethods. E stim atio n  of a irp la n e  an d  m issile performance". 
E lem ents of stability .
7102. ME CH ANI CS  OF A I R P L A N E S  A N D  MISSILES.  C redit 3 h rs. Spring. P re ­
req., 7101. S tatic lo n g itu d in a l stab ility , controls-fixed an d  contro ls-free; pow er effects; 
con tro l forces. D ynam ics o f lo n g itu d in a l m o tion ; p h u g o id  m otion ; stab ility , es ti ' 
m atio n  of s tab ility  derivative. G eneral rig id  body m o tio n  an d  acce lerating  coord inate  
systems; la te ra l stab ility ; la rge la te ra l m o tion ; gyroscopic effects. R esponse problem s. 
A utom atic  con tro l. In tro d u c tio n  to  “very h ig h ” speed flight, hypersonic g lider, 
p lan e ta ry  m otion , rocket acceleration.
/203. GASDYNAMICS I.  C redit 3 h rs. Fall. P rereq ., eng in eerin g  therm odynam ics. 
Cycle therm odynam ics; th e  gas-tu rb in e process. T herm odynam ics of flow. Cycle and  
analysis of tu rb o je ts , ram je t, tu rb o p ro p , duc ted -fan , a f te rb u rn e r, etc. H e a t tran sfer by 
force convection a t  h ig h  speeds; gas p roperties. R eym onds’ analogy. O ne-d im ensional 
steady flow of a p erfec t gas w ith  h e a t ad d itio n , shock waves, etc. E lem ents of the 
je t-p ro p u lsio n  engine; com bustion  cham ber; ae rodynam ic design of com pressors 
an d  tu rb ines . Rockets.
7204. GASDYNAMICS II.  C redit 3 hrs. Spring. P rereq ., 7203 o r 8121. W ave- 
p ropogation  p henom ena, m etho d  of characteristics fo r 2 -dim ensional an d  axisym

m etric  supersonic steady flow and  unsteady  channel flow. E x p erim en ta l m ethods. 
H ypersonic flow p henom ena, flow of real gases, an d  m agneto-hydrodynam ics.
7206. I N T R O D U C T I O N  T O M A G N E T O H Y D R O D Y N A M I C S .  C redit 2 hrs. 
P rereq ., 7203. Review' of electrodynam ics, conduction  of electricity  in  gases, eq u ation s 
of m otion of m agnetohydrodynam ics, so lu tions fo r special cases and  u n d e r various 
app ro x im ation s, m agnetohydrodynam ic waves, p heno m en a in  rarefied  gases.
7301. T H E O R E T I C A L  A E R O N Y N A M I C S  I.  C red it 3 hrs. Six h ours a week d u rin g  
the first h alf of th e  fall term . P rereq ., d ifferentia l equations, in te rm ed ia te  m echanics 
or in tro d u c tio n  to theo re tical physics. In tro d u c tio n  to theoretical hydrodynam ics. 
Ideal fluids. T h e  b ou ndary-value p roblem s of steady and  nonsteady  two- an d  three- 
d im ensional p o ten tia l flows w ith  special a tte n tio n  to flows p roduced  by th e  m otion 
of solid bodies. Vector m ethods an d  com plex v ariab le  are  used extensively.
7302. T H E O R E T I C A L  A E R O D Y N A M I C S  II.  C redit 3 hrs. Spring. Prereq., 7301, 
7303. W ing  theory; th in -a irfo il theory , tw o-dim ensional airfo il theory . P ra n d tl 
w ing theory , lifting  surfaces, genera l m u ltip le  theory , n o n sta tion ary  w ing theory. 
C orrection  for com pressibility  (linearized theory). W ing  theory  for supersonic speeds; 
source an d  sink m ethods an d  extensions, conical-flow m ethods, n onstationary  cases.
7303. T H E O R E T I C A L  A ER O D Y N A M I C S  III .  C red it 3 hrs. Six hours a week 
d u rin g  the second h a lf  of th e  fall term . P rereq ., 7204, 7301. T h e  aerodynam ics of 
com pressible fluids; eq u ation s of m otion, sm a ll-p ertu rb a tio n  theo ry  (subsonics and 
supersonic); Janzen-R eyleigh theory , th e  h o d o g rap h  m ethods, th e  lim itin g  line, the 
m etho d  of characteristics, P rand tl-M ey er flow, hypersonic flow.
7304. T H E O R E T I C A L  A E R O N Y N A M I C S  IV.  C redit 3 h rs. Spring. Prereq ., 7301. 
T h e  aerodynam ics of viscous fluids; th e  bou nd ary  layer, heat transfer, fundam en 
tals of b oundary-layer stab ility . T u rb u le n c e , th e  fundam en ta ls  of isotropic tu rb u len ce . 
E xperim en ta l m ethods.
7306. T H E O R Y  OF P R O P EL L ER S  A N D  R O T O R S .  C redit 1 h r . Spring. Prereq ., 
7101 or eq u ivalen t. M om entum  an d  b lade-elem en t theories. G lauert-B etz theo ry  of 
ligh tly  loaded p ropelle rs an d  o th er theories; tw o-d im ensional cascades; app licatio n  
to com pressors; fans and  tu rb ines; ap p lica tio n  to helicopters.
7403. A I R C R A F T  DESIGN.  C redit 1 h r. Fall. O rien ta tio n ; th e  a irp la n e  an d  its 
com ponents; the philosophy  of a irp la n e  an d  m issile design; a irc ra ft m ateria ls  and  
processes. Rocket an d  m issile perform ance . L oad factors. G uidance. T ra jec to ries.
7404. A I R C R A F T  DESIGN.  C redit 1 h r. Spring. Prereq ., 7403. O rien ta tio n  (con­
tinued).
7405. A E R O E L A S T I C  PROBLEMS.  C red it 3 hrs. Fall. P rereq ., 7101 and  streng th  
of m aterials. B ackground, influence coefficients an d  functions, generalized coordi 
nates, etc. Some civil and  m echanical eng in eerin g  aeroelastic problem s. “Classical” 
s tatic  and  dynam ic s tab ility  an d  response problem s, divergence, con tro l reversal, 
torsion-flexure flu tter, etc. G eneral fo rm u la tio n , fu n ction al d iagram s and  operators. 
Special topics, p an el flu tter, gust load ing , p iston  theo ry , etc.
7801. R E S E A R C H  I N  A E R O N A U T I C A L  E N G IN E ER IN G .  (C red it to  be arranged.) 
P rereq ., adm ission to  th e  G rad u a te  School of A eronau tica l E ng ineering  and  approval 
of th e  D irector. In d ep en d e n t research  in  a field of aero nau tica l science. Such research 
m ust be u n d e r th e  guidance of a m em ber of th e  staff and  m ust be of a scientific 
character.
7901. A E R O N A U T I C A L  E N G I N E E R I N G  COLL OQUIUM.  C redit 1 h r. Prereq ., 
adm ission to  th e  G rad u a te  School of A eron au tica l E ngineering . L ectures by staff 
m em bers, g rad u a te  students , personnel of C ornell A eronau tica l L aborato ry , and
Grumman Hall,  completed in 1959, 
houses the Graduate School of  
Aeronautical  Engineering.
v isiting  scientists on topics of in te re st in  ae ro n au tica l science, especially in  connection  
w ith  new  research .
7902. A DV A NC E D S E M I N A R  I N  A E R O N A U T I C S .  C red it 2 h rs. P rereq ., ap p roval 
of th e  D irector.
ENGINEERING PHYSICS
8051 an d  8052. PROJECT.  T erm s 9 an d  10. C red it 3 hrs. Fall an d  spring . In fo rm a l 
study u n d e r d irection  of a m em ber of th e  U niversity  staff. T h e  objective is to 
develop self-reliance an d  in itia tiv e , as well as to  gain  experience w ith  m ethods of 
a ttack  an d  w ith  over all p lan n in g , in  th e  carry ing  o u t of a special p ro b lem  re la ted  
to  the s tu d e n t’s field of in terest. T h e  choice of a p rob lem  is to  be m ade by the 
s tu d e n t in  co n su lta tion  w ith  m em bers of th e  staff.
8090. I N F O R M A L  S T U D Y  I N  E N G I N E E R I N G  PHYSICS.  F all o r spring . L ab o ra­
tory o r theo re tical work in  any b ran ch  of en g ineering  physics u n d e r th e  d irection  
of a m em b er of th e  staff. H ou rs  to  be arranged .
8121-8122. CLASSICAL T H E R M O D Y N A M I C S .  C red it 3 h rs. T h ro u g h  th e  year. 
3 Rec. P rim arily  fo r cand idates for th e  degree of B achelor of E ng in eerin g  Physics. 
In tro d u c tio n  to  classical therm odynam ics, k inetic  theory  of gases, an d  statistical 
m echanics. A pp lica tion  to physical an d  en g ineering  problem s.
8131. M E CH A NI C S OF C O N T I N U A .  C red it 3 h rs. Spring. 3 Lect. P rereq ., M ath . 
616, 622 o r perm ission of th e  in stru c to r. Stress an d  s tra in  tensors; fu n d a m en ta l eq u a ­
tions of m otion  in  con tin u ou s m edia; generalized  eq u a tio n  of state; app lica tio ns to 
special topics of genera l an d  en g ineering  in te rest in  elasticity, w ave p ro paga tio n , 
v ib ra tio n , im com pressib le an d  com pressible fluids, viscous flow, etc.
8252. S ELECTED TOPICS I N  PHYSICS OF E N G I N E E R I N G  M A T E R I A L S .  
C red it 3 h rs. Fall te rm . P rim arily  fo r fifth  year s tud en ts  in  eng in eerin g  physics; o thers 
w ith  consent of in stru c to r. Sem inar-type discussion of a n u m b e r of special topics in  
th e  field of eng ineering  m ateria ls, such as p lastic  an d  rheo log ical p roperties; d ielectric 
an d  m agnetic behav io r; sem iconductors; ra d ia tio n  dam age, etc. E m phasis is given 
to  th e  in te rp re ta tio n  of th e  p heno m en a in  lig h t o f m o dern  theo ries in  physics of 
solids an d  liqu id s  an d  th e ir im p ac t on th e  en g in eerin g  ap p lications; cu rre n t li te ra ­
tu re  is in c lud ed  in th e  assignm ents.
8262. PHYSICS OF SOLID SURFACES.  C red it 3 h rs. Spring. 1 Lect. an d  1 Sem inar. 
P rim arily  fo r g rad u a te  an d  fifth  year s tud en ts  in  ap p lied  physics an d  engineering. 
An in trod uc to ry  o u tlin e  to  recen t advances in  theories of crysta lline surfaces and  
app lications to  selected topics in  physics, chem istry , an d  m etallurgy .
8301. I N T R O D U C T I O N  T O  A T O M I C  A N D  N U C L E A R  PHYSICS.  C re d it 3 hrs. 
Fall. 3 Lect. P rereq ., Physics 124 o r 126 o r 128, an d  calculus th ro u g h  d ifferen tia i 
equations. P rim arily  for s tud en ts  in  nuc lea r eng ineering . C oncepts o f a tom ic s tru c ­
tu re  of m atte r; fun dam en ta ls  of q u a n tu m  theory  an d  app lica tio ns to  s tru c tu re  of 
atom s, m olecules, an d  nuclei. Concepts of n u c lea r reactions an d  th e ir  re la tio n  to  
n u c lea r reac to r problem s, in c lud in g  th e  chain  reac tion .
8311. N U C L E A R  A N D  R E A C T O R  PHYSICS.  C red it 3 h rs. Spring. 3 Lect. P re ­
req ., Physics 214 o r 243. N uclear partic les, n u c lea r s tru c tu re , n uc lea r reactions; 
characteristics of partic le  accelerators; p roperties  of n eu tro n s, in te rac tion s of n eu tro n s  
w ith  m atte r, n uc lea r fission; e lem entary  reac to r theo ry , types of reactors, reac to r 
design problem s; in stru m en ts  fo r p artic le  detec tio n  an d  reac to r con tro l.
8312. I N T E R M E D I A T E  R E A C T O R  T H E O R Y .  C red it 3 h rs. Fall. 3 Lect. C on ­
tin u a tio n  an d  en la rg em en t of 8311, w ith  g rea te r em phasis u p o n  theo re tical aspects 
of th e  sub ject. N eu tro n  slow'ing dow n theory ; age theory , m u ltig ro u p  theory , and
m achine m ethods fo r co m p utin g  flux an d  mass; heterogeneous reactors; reac to r 
dynam ics, con tro l, an d  lifetim e.
8313. A DV A NC E D R E A C T O R  T H E O R Y .  C redit 3 h rs. Spring. 3 Lect. Preceq., 
8312 an d  M ath . 616 o r 622. A pp ro x im atio n  m ethods fo r reac to r calculations; tran s ­
p o r t theory; genera l theory  of chain  reac tin g  systems. Selected topics such as flat flux 
reactors, kinetics of c ircu la ting  fu el reactors, etc.
8321. P RI NCI PLE S OF T H E R M O N U C L E A R  P OW ER .  C red it 2 h rs. Fall. 2 
Lect. P rereq ., 8311 o r Physics 214 o r Physics 244. A n in tro d u c to ry  course concerned 
p rim arily  w ith  physical p roblem s involved in  cu rre n t th e rm o n u c lear research . T opics 
included  are cross-sections of fusion  reactions; theo ry  of b in ary  reactions; ra d ia tio n  
processes; m icroscopic processes in  plasm as; m agnetohydrodynam ics; p roblem s of 
p lasm a confinem ent; p resen t concepts o f th e rm o n u c lear pow er reactors.
8351. N U C L E A R  M E A S U R E M E N T S  L A B O R A T O R Y .  C redit 3 h rs. E ith e r term . 
T w o  2i/2 h r . a fte rn oo n  periods. Pre- o r co-req., 8311. Some twenty-five d ifferent 
experim en ts  are available in  th e  fields of n u c lea r an d  reacto r physics an d  engineering. 
A m ong these are ex perim en ts in  n u c lea r ra d ia tio n  d etection  an d  ab sorp tion ; in  
p ro perties  o f ra d ia tio n  detectors an d  specialized electron ic circuits used in  cou n tin g  
an d  reac to r con tro l; in  in te rac tion s of n eu tro n s  w ith  m atte r, especially m oderation , 
diffusion, abso rp tion , an d  scatte ring; in  chem ical separa tions an d  in  casting  and  
m etallu rg ica l ex am ina tion  of u ran iu m . E xp erim en ts  on  a subcritical reac to r are 
included . T h e  s tu d e n t is expected  to  p erfo rm  e ig h t to  ten  ex perim en ts, selected to 
m eet his needs. Some stress is la id  on  in d ep en d e n t w ork by th e  s tud en t. M ay be 
elected  m ore th a n  once by s tud en ts  desiring  b ro ad er o r m ore advanced labo ra to ry  
experience.
8352. A D VA N CE D  N U C L E A R  M E A S U R E M E N T S  L A B O R A T O R Y .  C redit 3 hrs. 
E ith e r te rm . T w o 2i/2 h o u r a fte rn oo n  periods. P rereq ., 8351. A co n tin u a tio n  of 8351 
fo r studen ts  desiring  advanced labo ra to ry  experience.
8512. E L E C T R O N  MICROSCOPY.  C redit 3 h rs. Spring. P rereq ., perm ission of the 
in stru c to r. Lect. L ab. H ou rs  to  be arrang ed . Basic e lec tron  optics, im age fo rm atio n  
an d  in te rp re ta tio n , co nstruction  an d  o p e ra tio n  of th e  elec tron  m icroscope, a p p li­
cations in  physics, chem istry , an d  biology.
8517. E L E C T R O N  OPTICS A N D  I T S  APP LI CA TI ONS .  C redit 3 hrs. Fall. P rereq ., 
Physics 225 (Physics 215 advised b u t  n o t requ ired ). E lec tron  beam  fo rm a tio n , G aus­
sian  d ioptrics an d  ab erra tio n s of e lectron  lenses, ap p lica tio n  in c lu d in g  ca thode ray 
tu b e, e lec tron  m icroscope, b e ta  ray  spectrom eter, mass spectrom eter.
COURSES IN OTHER DIVISIONS
D escribed  in  th is section  a re  ce rta in  courses p resc rib ed  fo r u n d e r­
g ra d u a te  s tu d en ts  in  en g in ee rin g , g iven  in  th e  C ollege o f A rts a n d  
Sciences o r o th e r  d iv isions of th e  U n iversity , as in d ic a te d  below .
M IL IT A R Y  T R A IN IN G
T h e  U niversity  re q u irem e n t in  m ilita ry  tra in in g  (see p. 18 above an d  the 
Announcement  of the Independent  Divisions and Departments) m ay be satisfied:
(a) by fo u r term s of satisfactory w ork in  th e  D ep a rtm en t of M ilita ry  Science and  
T actics (M ilitary  Science 11, 12, 21, an d  22); o r
(b) by fo u r term s of satisfactory w ork in  th e  D ep artm en t of A ir Science (A ir Science IA , IB , IIA , IIB ); o r
(c) by fo u r term s of satisfactory academ ic w ork in  th e  D ep artm en t of N aval Science 
(N aval Science 101, 102, 201, an d  202). (A ccording to th e ir  respective co n trac tua l
agreem ents w ith  th e  Navy, R eg u lar an d  C on trac t N R O T C  s tud en ts  are com m itted  to 
co n tin u e  in  th e  N R O T C  p ro gram  fo r fo u r years.)
S tudents w ho have h ad  service in  th e  arm ed  forces m ay be ex em p t from  th e  
re q u irem e n t in  m ilita ry  tra in in g . F or exem ptions on  o th e r g rounds, consu lt th e  
Announcement  of the Independent  Divisions and Departments.
A dvanced courses of two years in  m ilita ry  science an d  tactics an d  a ir science are 
elective an d  m ay q ualify  s tud en ts  fo r ap p o in tm en ts  as Second L ieu ten an ts  in  th e  
R eg u la r A rm y o r A ir Force, U.S. A rm y Reserve, o r th e  U.S. A ir Force Reserve.
T h e  D ep artm en t of N aval Science offers a fou r-year course of tra in in g  w hich 
m ay q ualify  s tud en ts  fo r ap p o in tm en ts  as Ensigns in  th e  R eg u la r Navy o r N aval 
Reserve o r as Second L ieu ten an ts  in  th e  M arine C orps o r M arine C orps Reserve.
A cadem ic c red it of th ree  h ou rs  a te rm  m ay be ea rn ed  in  th e  advanced  courses 
in  m ilita ry  science an d  tactics and  a ir  science. T h is  c red it m ay be ap p lied  tow ard 
any of th e  free electives offered in  th e  cu rricu la  of th e  College of E ngineering . 
S tuden ts w ho com plete th e  four-year course in  n aval science are  given U niversity  
c red it fo r tw enty-four h ou rs  of college work. A t p resen t, n e t c red it tow ard  degree 
req u irem en ts  of th e  various schools of th e  College of E ng in eerin g  is as follows: 
School of M echanical E ng ineering , a t least 9 hou rs; School of E lec trica l E ng ineering , 
12 hours; School of C hem ical an d  M etallu rg ica l E ng ineering , 12 hours; School of 
Civil E ngineering , 12 hours; D ep artm en t of E n g in eerin g  Physics, 6 hours.
F u r th e r  deta ils  concern ing  th e  courses offered in  m ilita ry  tra in in g  m ay be o b ta in ed  
in  th e  Announcement  of the Independent  Divisions and Departments.
P H Y S IC A L  E D U C A T IO N
T h e  U niversity  re q u irem e n t in  physical ed u ca tio n  (see p . 18 above an d  th e  
Announcement  of the Independent  Divisions and Departments)  m ay be satisfied by 
fo u r term s of satisfactory w ork in  th e  D ep artm en t of Physical E du ca tio n . For th is  
p urpose Physical E du ca tio n  1, 2, 3, an d  4 are available  to  m en , an d  Physical E d u ­
ca tion  52A, 52B, 53, an d  54, to  w om en. A d d itio n a l courses in  physical ed u ca tio n  are 
described in  th e  Announcement  of  the Independent  Divisions and Departments.
A R C H IT E C T U R E
REGIONAL AND CITY PLANNING
(In coopera tion  w ith  th e  School of Civil E ngineering)
700. H I S T O R Y  OF C I T Y  P L A N N I N G .  S pring te rm . C red it th re e  h rs. O pen  to  
g rad u ates  an d  upperclassm en . T h e  h istory  of th e  p lan n in g  of com m unities from  
an c ien t tim es to  th e  p resen t. L ectures, assigned read ings, an d  exam inations.
710. P RI NCI PLES OF C I T Y  A N D  R E G I O N A L  P L A N N I N G .  Fall te rm . C red it 
th ree  hrs. O pen  to  g rad u ates  an d  upperclassm en. A review  of th e  basic influences 
in  th e  d evelopm en t of cities. A g enera l view of th e  theo ry  an d  accepted  p rac tice  of 
city an d  reg ional p lan n in g , in c lud in g  a study  of th e  social, econom ic, an d  legal 
phases. L ectures, assigned read ings, an d  exam inations.
711. C I T Y  P L A N N I N G  P RA CT IC E.  S pring  te rm . C red it th ree  h rs. P re requ isite , 
C ourse 710. T h e  procedures an d  techniques of g a th erin g  an d  analyzing  d a ta  for 
m u n ic ip a l p lan n in g  studies. T h e  selection and  in teg ra tio n  of d a ta  fo r use in  p la n ­
n ing. P ractical ap p lica tio n  of th e  theories of city p lan n in g . Office p ractice. Lectures, 
assigned readings, reports.
717. L E G A L  ASPECTS OF P LA N N I N G .  S pring  te rm . C red it two hrs. P re req u i­
site, Course 710. T echn ical and  legal aspects of p rep a r in g  an d  ad m in is te rin g  zoning 
o rdinances. E xam in ation  of o th e r legal p roblem s in p lan n in g , in c lud in g  subdivision
contro l, official m ap  procedure , reg u la tio n  of roadside developm en t, an d  b u ild in g  
an d  hou sing  codes.
718. P L A N N I N G  DESIGN.  Fall te rm . C red it e ig h t h rs. L im ited  to g rad u a te  s tu ­
den ts an d , by perm ission, to  seniors. S tudents are assigned a series of design problem s 
as a m eans of in tro d u c tio n  to th e  basic p rincip les  of large-scale site p lan n in g . Lec­
tu res, discussions, an d  g ro u p  and  in d iv id u a l criticism .
720. FIELD P R O B L E M  I N  U R B A N  P L A N N I N G .  Fall te rm . C red it e ig h t hrs. 
G ro up  study  of an  ex isting  com m unity  an d  th e  p rep a ra tio n  of a genera l p lan  fo r its 
fu tu re  developm ent. Investigation  of p o p u la tio n  trends, econom ic base, an d  regional 
influences. L an d  use analysis, an d  stud ies of traffic flow, recreation  facilities, housing  
conditions, school an d  p u b lic  b u ild in g  locations, au to m o b ile  park in g , p ub lic  tra n s ­
p o rta tio n , an d  o th e r elem ents of th e  com m unity . P rep a ra tio n  of recom m endations 
for carry ing  o u t th e  genera l p lan . L ectures, discussions, field trips, p re lim in ary  and 
final reports.
C H E M IS T R Y
105-106. G E N E R A L  C H EM IS TR Y.  T h ro u g h o u t th e  year. C redit th ree  h rs. a 
term . C hem istry  105 is p re req u is ite  to  C hem istry  106. F or those studen ts  w ho w ill 
take m ore chem istry , i t  serves as a p rereq u isite  to  th e  m ore advanced courses. O pen  
to those w ho have h ad  o r have n o t h ad  h ig h  school chem istry. May be elected  by
studen ts  w ho do  n o t in te n d  to  take m ore chem istry . L ectures, T  T h  9, 10, o r 12.
C om bined  d iscussion-laboratory  p eriod , M W  F o r S 8—11, M T  W  T h  o r F  1:40-4:30.
T h e  im p o rta n t chem ical p rincip les an d  facts are  covered, w ith  considerable 
a tte n tio n  given to th e  q u a n tita tiv e  aspects an d  to th e  techn iques w hich are  im p o rta n t 
for fu r th e r  w ork in  chem istry .
113-114. G E N E R A L  C H E M I S T R Y  A N D  I N O R G A N I C  Q U A L I T A T I V E  A N A L Y ­
SIS.  T h ro u g h o u t the year. C red it fo u r h rs. a term . C hem istry  113 is p rereq u isite  lo 
C hem istry  114. O pen  to  those who have offered h ig h  school chem istry  for en trance . 
R eq u ired  of all s tud en ts  in  th e  School of C hem ical an d  M etallu rg ica l E ngineering : 
lectures M W F 8; one th re e-h o u r com bined  d iscussion-laboratory  p eriod , T  or T h
8-11, W  or F  10-1, o r W  or F 1:40-4:30. S pring  term : lectures, M W 8; two three-
h o u r com bined  d iscussion-laboratory  periods, T  T h  8-11, W  F 10-1 o r W  F 1:40-4:30. 
A general study  of th e  laws an d  concepts of chem istry  based u po n  th e  m ost com m on 
elem ents an d  app licatio n  of th e  theory  of chem ical eq u ilib riu m  to th e  p roperties  
an d  reactions of ions of th e  com m on elem ents an d  th e ir  separa tion  an d  d etection  in 
so lu tion .
224. I N T R O D U C T O R Y  Q U A N T I T A T I V E  ANALYSIS.  E ith e r term . C red it fou r 
hrs. P rereq u isite , C hem istry  201 or 113-114. R eq u ire d  of candidates fo r th e  degree of 
B.Ch.E. Lectures, M W  10. L ab orato ry , T  T h  1:40-4:30, F 1:40-4:30 an d  S 9-12 
(e ither term ), T  T h  8-11 (fall te rm  only).
A study  of th e  fu n d am en ta l p rincip les  of g rav im etric  an d  v o lum etric  analysis, 
w ith  p rac tice in  stoich iom etry , an d  th e  analyses of a variety  of substances by vol­
um etric, g rav im etric, and  co lorim etric m ethods.
301. I N T R O D U C T I O N  TO  O R G A N I C  C H EM I S T RY .  Fall te rm . C redit two hrs. 
P rereq u isite , C hem istry  106. F or stud ents  in  engineering. L ectures W  F 9.
A b rie f survey of th e  p rin c ip a l classes of o rgan ic com pounds, th e ir  in d u s tria l 
sources, m an u fac tu re , and  u tiliza tion .
307-308. I N T R O D U C T O R Y  O R G A N I C  C H EM IS TR Y.  T h ro u g h o u t th e  year. 
C red it th ree h ou rs  a term . P rereq u isite , C hem istry  106 o r 114. Q u a lita tiv e  analysis 
is desirable b u t  n o t req u ired . C hem istry  307 is p re req u isite  to  C hem istry  308. C hem ­
istry  311-312 m u st be taken  w ith  C hem istry  307-308. R eq u ire d  of can d idates fo r th e  
degree of B.Ch.E. L ectures, M W  F 9.
A system atic study  of th e  m o re im p o rta n t classes of carbon  com pounds, reactions 
of th e ir fu n ction al groups, m ethods of synthesis, re la tions, an d  uses.
311-312. I N T R O D U C T O R Y  O R GA N IC  L A B O R A T O R Y .  T h ro u g h o u t th e  year. 
C red it two hrs. a te rm . C hem istry  311 o r 305 is p re req u isite  to  C hem istry  312. M ust 
be taken  w ith  C hem istry  307-308. R eq u ired  of can d idates fo r th e  degree of B.Ch.E. 
L abora to ry  lecture  fo r all sections, T  11. L ab ora to ry , T  T h  1:40-4:30 o r F  1:40— 
4:30 an d  S 9-12 (e ither term ) o r  T  T h  8-11 (fall te rm  only).
L ab orato ry  experim en ts  on  th e  p rep a ra tio n  of typ ical organ ic com pounds, th e ir  
p roperties, reactions, an d  relations.
401. I N T R O D U C T I O N  T O  P HY S ICA L C H EM I ST R Y .  Fall te rm . C red it th ree 
hrs. P rerequ isites, C hem istry  106, M athem atics 163, 183, o r 193, and  Physics 117. 
F or s tud en ts  in  electrical eng ineering. L ectures, T  T h  9; rec ita tio n , S 9 o r 11.
A b rie f survey of physical chem istry.
402. I N T R O D U C T I O N  T O  PHYSICAL C H EM I ST R Y .  S pring  te rm . C red it two 
hrs. P rereq u isite , C hem istry  106. P re req u isite  o r p ara lle l courses, M athem atics 163, 
183, o r 193, an d  Physics 117. F o r students  in  civil an d  m echan ica l eng ineering. 
L ectures, W  F 9. E ng ineering  physics s tud en ts  and  o th ers  w ho wish to o b ta in  th ree 
h ours c red it fo r th e  course w ill also m eet M 9.
A b rie f survey of physical chem istry .
403-404. I N T R O D U C T O R Y  P HYSICAL C H EM I ST R Y .  T h ro u g h o u t th e  year. 
C red it th ree  h ou rs  a te rm . P rereq u isite , C hem istry  224 an d  308. M athem atics 163, 
183, o r 193, and  Physics 118. C hem istry 403 is p re req u isite  to  C hem istry  404. R eq u ired  
of candidates fo r th e  degree of B.Ch.E. L ectures, M W  F 9.
A system atic trea tm en t of th e  fu n d a m en ta l p rin cip les  of physical chem istry . T h e  
laws of therm odynam ics an d  of th e  k inetic  theo ry  are  ap p lied  in  a study  of th e  
p ro perties  of gases, liqu ids an d  solids, th erm ochem istry , p ro p e rties  of solu tions, and  
eq u ilib riu m  in  hom ogeneous an d  heterogeneous systems. C hem ical k inetics an d  
atom ic an d  m o lecu lar s tru c tu re  are also s tud ied .
411-412. I N T R O D U C T O R Y  PHY SICAL L A B O R A T O R Y .  T h ro u g h o u t th e  year. 
C red it tw o h o u rs  a te rm . P re req u isite  o r p ara lle l course, C hem istry  403-404 o r 407- 
408. C hem istry  411 is p rereq u isite  to  C hem istry  412. E n ro llm en t m ay be lim ited . 
R eq u ired  of candidates fo r th e  degree of B .Ch.E. L ab ora to ry , M T  W  T h  o r F 
1:40-4:30; lec tu re-rec ita tio n , T h  or F  12.
Selected q u a n tita tiv e  ex perim en ts b o th  in classical an d  in m o dern  physical ch em ­
istry. E xperim en ts in  hom ogeneous an d  in  heterogeneous eq u ilib ria , electrochem istry , 
ca lo rim etry , reac tio n  k inetics, spectroscopy, an d  o th e r b ranches o f physical chem istry .
E C O N O M IC S
103. M O D E R N  ECONOMIC SOCIETY.  E ith e r te rm . C red it th re e  h rs. O pen  to  
a lim ited  n u m b er of freshm en. F all te rm , M W  F 8, 9, 12, 2 o r 3; T  T h  S 8, 9,
11. Spring  te rm , M W  F 8, 9; T  T h  S 9.
A survey of th e  ex isting  econom ic o rd er, its m ore salien t an d  basic characteristics, 
an d  its operations.
104. M O D E R N  ECONOMIC SOCIETY.  E ith e r  te rm . C re d it th re e  h rs. P re req u i­
site, Econom ics 103. F all te rm , M W  F 8, 9; T  T h  S 9. S pring  te rm , M W  F 8, 9,
12, 2 o r 3; T  T h  S 8, 9, 11.
A co n tin u a tio n  of Econom ics 103.
E D U C A T IO N
E duc. 7. R E A D I N G  I M P R O V E M E N T  P R O G R A M .  E ith e r term . N oncred it. P re ­
requ isite , a ll s tudents  are  req u ired  to  take th e  C ooperative R ead in g  T es t a t  tim es 
to  be announced . Fall te rm , M W  9, 10, 11, 1, 2; o r T  T h  8, 9, 10, 11, 1. Spring  te rm , 
M W  9, 10, 11; o r T  T h  8, 9, 10, 11. L ab ora to ry : two h a lf-h o u r periods a week to  be 
arranged . Fall p ro gram  is reserved fo r selected freshm en. S pring  p rogram  is open  to 
a ll registered  s tudents. E n ro llm en t lim ited . Stone 105.
D esigned to increase efficiency in  read in g  ra te  an d  com prehension. P rincip les and  
techniques of good read in g  are  exp lained , dem o nstra ted , an d  p rac ticed  in  class. T h e  
labo ra to ry  is eq u ip p ed  to  p rov ide an  o p p o rtu n ity  to  p rac tice good read in g  h ab its  
u n d e r co n tro lled  conditions.
E N G L IS H
111-112. I N T R O D U C T O R Y  COURSES I N  R E A D I N G  A N D  W R I T I N G .  
T h ro u g h o u t th e  year. C red it 3 h rs. a term . O pen  to  freshm en; studen ts  w ho have 
p rep ared  in  E nglish  ab ro ad  m u st take a proficiency test in  th e  fa ll fo r ad m ittan ce. 
English 111 is p re req u is ite  to 112. T h e  aim  of th is  course is to  increase th e  s tu d e n t’s 
ab ility  to  com m unicate h is own th o u g h t an d  to  u n d ersta n d  th e  th o u g h t o f others.
E N G L ISH  F O R  F O R E IG N E R S
T h e  follow ing two courses are offered by th e  D ivision o f M odern  Languages. 
S tudents w ill be p laced  in  these courses only afte r h av ing  taken  th e  proficiency test 
given by th e  D ep artm en t of English.
102. E NG LI SH  FOR FOREIGNERS.  Fall te rm . C red it six. h rs. P rereq u isite , p lace­
m en t by th e  in stru c to r. H ours to  be arrang ed .
211. E N G LI S H FOR FOREIGNERS.  F all te rm . C red it six h rs. P rereq u isite , a 
satisfactory proficiency ex am ina tion . H ou rs  to  be arranged .
G E O L O G Y
113. E N G I N E E R I N G  GEOLOGY.  E ith e r term . C red it th ree  h rs. only. S tudents 
w ho have h ad  Geology 101-102 o r 115 m ay take 113 for one h o u r cred it. Lectures: 
fa ll te rm , M W  11; spring  term , T  T h  9. L ab ora to ry , M W  o r T  T h  2-4:30.
Provides a geologic background  so th a t th e  en g ineer w ill be co m peten t to  a d a p t 
his w ork to conform  w ith  th e  lim ita tio n s  im posed by geologic conditions.
712. M E T A L L U R G I C A L  R A W  M A T E R I A L S .  Fall term . C red it th ree  hrs. For 
second-year students  in  m etallu rg ica l eng ineering . L ectures, M T  T h  9.
T h e  p ro perties , occurrence, associations, d is trib u tio n , an d  econom ic aspects of the 
com m ercially  im p o rta n t ore, re fractory , an d  fluxing m ateria ls  th a t en te r  m etallu rg ica l 
operations.
H IS T O R Y
165-166. SCIENCE I N  W E S T E R N  CI VI LI ZA TI ON.  T h ro u g h o u t th e  year. C redit 
th ree  hrs. a te rm . P rereq u isite , one year of college science. H isto ry  165 o r consent 
of th e  in s tru c to r p re req u isite  to  H istory  166. M W  F 11.
A survey of th e  developm en t of science in  its re la tio n  to  th e  m ain  cu rren ts  of 
E urop ean  an d  A m erican civilization from  classical an tiq u ity  to  th e  p resen t day.
IN D U S T R IA L  A N D  L A B O R  R E L A T IO N S
S U R V E Y  OF I N D U S T R I A L  A N D  L A B O R  R E L A T I O N S  (IL R ) 293. C red it th ree 
hrs. E ith e r term .
A survey for stud en ts  in  o th e r divisions of th e  U niversity . An analysis of th e  m ajor 
p roblem s in  in d u s tria l an d  labo r re la tions: lab o r u n io n  h istory, o rgan iza tion , and 
opera tio n ; labo r m arket analysis an d  em ploym en t practices; in d u s tria l an d  labo r 
legislation  and  social security; personnel m an ag em en t an d  h u m a n  re la tio ns in  in d u s­
try; collective b arg ain ing ; m ed ia tio n  and  a rb itra tio n ; th e  righ ts  an d  responsib ilities 
of em ployers an d  em ployees; th e  m ajo r governm ental agencies concerned w ith  
in d u stria l an d  la b o r re la tions.
M A T H E M A T IC S
161. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r te rm . C red it th ree  hrs. 
P re requ isite , th re e  years of college p rep ara to ry  m athem atics. H o u rs  to  be arranged .
P lane analytic geom etry  th ro u g h  conics. D ifferen tia tion  an d  in teg ra tio n  of poly- 
nom inals w ith  app lica tio ns to  rates, m axim a, volum es, pressures, etc.
Courses 161-162-163 rep resen t a s tan d ard  th ree-te rm  calculus sequence, p resen ting  
th e  m ain  ideas an d  techniques of th e  calculus an d  analytic geom etry; th e  m ateria l 
is so arrang ed  th a t  th e  first two term s (161-162) p rov ide a reasonably  com plete in tro ­
duc tio n  to th e  subject.
T h is  sequence is n o t in ten d ed  as p rep ara to ry  to  m ore advanced courses in  m a th e ­
m atics, a lth ou g h  adm ission to  such courses can be o b ta in ed  fo llow ing th is sequence 
by special perm ission. S tudents m ajo rin g  in m athem atics  o r in  those physical sciences 
w here m athem atics is extensively used o r w ho have special m ath em atica l com petence 
should  elect th e  16t—182—183 sequence instead.
162. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r term . C re d it th ree  hrs. 
P rereq u isite , M athem atics 161. H ours to  be arranged .
D ifferen tia tion  an d  in teg ra tio n  of algebraic, trigonom etric , log arith m ic , an d  ex p o ­
nen tia l functions, w ith  app lications. R ela ted  topics, in c lu d in g  p o la r coordinates, 
param etric  equations, an d  vectors.
163. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r te rm . C red it th ree  hrs. 
P rereq u isite , M athem atics 162 o r 182. H ou rs  to  be arranged .
In fin ite  series, solid  analytic geom etry, p a rtia l derivatives, an d  m u ltip le  in tegrals.
182. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r te rm . C red it th ree  hrs. 
P rereq u isite , a g rade of 80 o r m ore in  M athem atics 161. H o u rs  to  be arrang ed .
T opics sim ila r to  those of M athem atics 162.
183. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  E ith e r te rm . C red it th ree  h rs. 
P rereq u isite , a g rade of 80 o r m ore in  M athem atics 182. H ou rs  to  be arranged .
T opics sim ilar to  those of M athem atics 163.
201. E L E M E N T A R Y  D IF F ER E N T I A L  E Q UA TI ON S.  E ith e r term . C red it th ree 
h rs. P rereq u isite , M athem atics 163. F all term , M W  F 8, T  T h  S 11. S pring term , 
M W  F 12, 2.
Solution  of o rd in ary  d ifferentia l eq u ation s by analy tic  an d  n um erica l m ethods.
607. APPLIED M A T H E M A T I C S  FOR ELECTR. ICAL E NGINEERS .  S pring term . 
C red it th ree hrs. P re requ isite , M athem atics 163. H ours to  be arrang ed .
P rim arily  for u nd erg rad ua tes. C om plex num bers, lin ear d ifferentia l equations, 
lin e a r a lgebra an d  m atrices, so lu tion  of algebraic an d  tran scen den ta l equations, 
F o u rie r series.
609-610. H I G H E R  CALCULUS.  T h ro u g h o u t th e  year. C re d it th re e  hrs. a term .
P rereq u isite , M athem atics 201 o r 607 o r th e  eq u ivalen t. F irst te rm  p re req u is ite  to 
second. T  T h  S 9, 10.
P rim arily  in ten d ed  for stud ents  w ho do  n o t have sufficient tim e available for 
m athem atica l electives to  p e rm it tak ing  th e  five-term  sequence 612-616 and  who 
do no t have sufficient m athem atica l m a tu r ity  to  take 621-622. P a r tia l d ifferen tia tio n , 
m u ltip le  and  line in tegrals, F o u rie r series, p a rtia l d ifferentia l equations, vector 
analysis, com plex variables, calculus of varia tions, L aplace transform s. E m phasis is 
p laced on a w ide range of form al app lications of the calculus ra th e r  th an  on the 
logical developm ent.
612. M E T H O D S  OF APPLIED M A T H E M A T I C S .  S pring  term . C redit th ree  hrs. 
P re requ isite , M athem atics 183. S tudents n o t m ajo rin g  in  physics o r eng ineering  
physics m ust secure the consent of the in stru cto r. T  T h  S 10.
T h is  constitu tes th e  first sem ester of a five-sem ester sequence. R oughly  h alf of the 
course will be devoted  to  o rd in ary  d ifferen tia l eq u ation s w ith  em phasis on se ttin g  u p  
and discussing physical problem s. T h e  rem ain d er will cover an  in tro d u c tio n  to  vector 
analysis, in  p rep a ra tio n  for Physics 225. F u r th e r  topics in  vector analysis (in p a r ­
ticu lar, cu rv ilin ear coordinates) will be trea ted  in  613, w hile ad d ition al m ate ria l in 
d ifferentia l eq u ation s will be taken  u p  in  614.
613-614. M E T H O D S  OF APPLIED M A T H E M A T I C S .  T h ro u g h o u t th e  year. C red it 
th ree  hrs. a term . P rerequ isites, M athem atics 612. F irs t te rm  p rereq u isite  to  second. 
T  T h  S 10.
F unctions of several variables. L ine, surface, and  volum e in tegrals. C hange of 
variab les an d  Jacobians. In teg ra l vector calculus w ith  em phasis on cu rv ilin ear coord i­
n ate  systems. In fin ite  series w ith  n um erical term s. In fin ite  series of functions. U n i­
form  convergence. Pow er series. F o u rie r series an d  in tegrals. A pplications to  o rd in ary  
d ifferentia l equations. T h e o ry  of m atrices.
615. M E T H O D S  OF APPLIED M A T H E M A T I C S .  F all te rm . C red it th ree hrs. 
P re requ isite , M athem atics 614 or consent of th e  in stru c to r. M W  F 12.
F or g rad u a te  s tud en ts  and  qualified  u nd erg rad ua tes. A one-sem ester course in  
functions of a com plex variab le , stressing tech n iqu e  ra th e r  th an  rigor, an d  serving 
also as p rep a ra tio n  fo r M athem atics 532. T h e  elem ents of th e  theo ry  an d  o th er topics, 
includ ing  conform al m ap p in g  and  lin e a r transform ations, s ingu larities, analytic 
co n tin u a tio n , R iem an n  surfaces, asym pto tic expansions.
616. M E T H O D S  OF APPLIED M A T H E M A T I C S .  S pring  te rm . C red it th ree  hrs. 
P rereq u isite , M athem atics 613 an d  614. M  W  F 12.
P a r tia l d ifferentia l equations, special functions, calculus of variations.
621-622. M A T H E M A T I C A L  M E T H O D S  I N  PHYSICS.  T h ro u g h o u t th e  year. 
C redit fou r hrs. a term . P rereq u isite , a good know ledge of th e  techniques of the 
calculus, such as given by 609-610, an d  a t least two years of general physics. F irst 
te rm  p rereq u isite  to  second. T  W  T h  F 12.
F or m a tu re  studen ts  w ho w ish to acq u ire  a w ide background  of m athem atica l 
techniques in  one year. L ectures and  p rob lem  w ork designed to  give th e  students  a 
w orking know ledge of th e  p rin c ip a l m athem atica l m ethods used in advanced physics. 
T opics include in fin ite  series, F o u rie r series an d  in tegrals, L aplace transform s, com ­
plex  variab les, calculus of varia tions, m atrices, in teg ra l equations, an d  eigenvalue 
problem s.
M O D E R N  F O R E IG N  L A N G U A G E S  
F R E N C H
101. E L E M E N T A R Y  COURSE.  E ith e r te rm . C redit six. h rs. S tudents w ho have 
previously s tu d ied  any F rench  m u st taken  th e  qua lify ing  ex am ina tion  before reg ister­
in g  for th is  course. Fall te rm , d rill, M T  W  T h  F S 8, 9, 10, 11, o r 12 an d  lectu re , 
M W  8, 10, o r W  F 12 o r T  T h  8. S pring term , d rill, M T  W  T h  F S 8, 9, 10, or 
11 an d  lectu re , M W  11 o r T  T h  9.
102. E L E M E N T A R Y  COURSE.  E ith e r  te rm . C red it six h rs. P re req u isite , F rench  
101 o r its equ iv alen t. S tudents w ho have n o t com pleted  F rench  101 (except those 
cu rren tly  en ro lled  in  F rench  101) m u st take th e  q ua lify ing  ex am in a tio n  before 
reg istering  fo r th is  course. E ith e r te rm , d rill, M T  W  T h  F S 8, 9, 10, 11, o r 12; and  
lecture: fa ll te rm , M W  8 o r 11 o r T  T h  9 o r 2; sp ring  te rm , M  W  8, 10, W  F 12, 
o r T  T h  8.
201. I N T E R M E D I A T E  R E A D I N G  COURSE.  E ith e r  te rm . C red it th re e  h rs. P re ­
requ isite , a  satisfactory qua lify ing  ex am in a tio n  o r F rench  103. F all term : M W  F 9,
10, 12, T  T h  S 10. S pring  te rm : M W  F 9, 10, 12.
R ead ing  of texts of established  lite rary  q u a lity . T h e  pu rpo se  is dou b le : to  increase 
read in g  facility , know ledge of vocabulary  an d  id iom , an d  to  develop m ethods an d  
h ab its  of critica l ap p rec ia tio n  of a fo reign li te ra tu re . T h e  class discussion is con­
duc ted  m ain ly  in  F rench.
203. I N T E R M E D I A T E  CO MP O SI T IO N  A N D  C O NV E R S A T I O N .  E ith e r  te rm . 
C red it th ree  h rs. P re req u isite , a satisfactory  qua lify ing  ex am in a tio n  o r  F rench
103. Fall te rm , M W  F 2, T  T h  S 8 or 10. S pring  te rm , M W  F 9, 12 o r 2, T  T h  S 
8 o r 9.
G uided  conversation , g ram m ar d rill, an d  o ra l an d  w ritte n  com position . E m phasis 
is p laced  u po n  increasing  th e  s tu d e n t’s o ral an d  w ritte n  com m and  of F rench.
204. I N T E R M E D I A T E  CO MP O SI T IO N  A N D  C O N V E R S A T I O N .  E ith e r te rm . 
C red it th ree  h rs. P rereq u isite , F rench  203. M  W  F 12.
C o n tin u a tio n  of th e  work of F rench  203, w ith  especial a tte n tio n  to accu ra te  and 
id iom atic  expression in  F rench. O ra l an d  w ritte n  d rill.
GERMAN
101. E L E M E N T A R Y  COURSE.  E ith e r te rm . C red it six hrs. S tudents w ho have 
previously  s tu d ied  any G erm an  m u st take th e  qua lify ing  ex am ina tion  before regis­
te rin g  fo r th is course. F all te rm , d rill, M T  W  T h  F S 8, 9, 10, 11, o r 12 an d  lecture , 
M W  9 o r 11, o r T  T h  11 o r 2. S pring  te rm , d ril l M T  W  T h  F S 8 o r 9, an d  
lectu re , T  T h  12.
102. E L E M E N T A R Y  COURSE.  E ith e r te rm . C red it six h rs. P re req u isite , G erm an 
101 o r its equ iv alen t. S tudents w ho have n o t com pleted  G erm an  101 (except those 
cu rren tly  en ro lled  in  G erm an 101) m u st taken  th e  qua lify ing  ex am ina tion  before 
reg istering  for th is course. F all te rm , d rill, M T  W  T h  F S 8 o r 9 an d  lec tu re , T  T h
12. Spring  term , d rill, M T  W  T h  F  S 8, 9, 10, 11, o r 12 an d  lec tu re , M W  10 or
11, o r T  T h  9 o r 2.
203-204. CO MP O SI T IO N  A N D  C O NV E RS A TI ON .  T h ro u g h o u t th e  year. C red it 
th re e  h rs. a te rm . P rereq u isite , q ualifica tion  in  G erm an . C ourse 203 o r consent 
of th e  in stru c to r is p rereq u isite  to  Course 204. T  T h  S 12.
RUSSIAN
101. E L E M E N T A R Y  COURSE.  E ith e r te rm . C red it six h rs. F all te rm , d rill M  T  
W  T h  F S 9, 10, o r 12 an d  lec tu re  M W  2 o r T  T h  11. S pring te rm , d rill M T  W  T h  
F S, 8 o r 11 an d  lectu re  T  T h  2-
102. E L E M E N T A R Y  COURSE.  E ith e r te rm . C red it six h rs. P re req u isite , R ussian  
101 o r its eq u ivalen t. F all te rm , d rill M T  W  T h  F S, 8 o r 11 an d  lec tu re  M  W  10. 
S pring  te rm , d rill M T  W  T h  F S 9, 10, o r 12 an d  lec tu re  M W  2 o r T  T h  11.
SPANISH
101. E L E M E N T A R Y  COURSE.  E ith e r term . C red it six h rs. S tudents w ho have 
previously  stud ied  any S panish  m u st take th e  qua lify ing  ex am ina tion  before reg ister­
in g  fo r th is course. Fall te rm , d rill, M T  W  T h  F S 8, 9, 10, 11, o r 12 an d  lecture , 
M W  2 o r T  T h  9 o r 12. S pring  te rm , d rill, M T  W  T h  F  S 8 o r 12 an d  lecture, 
M W  9 o r T  T h  10.
102. E L E M E N T A R Y  COURSE.  E ith e r term . C red it six hrs. P rereq u isite , Spanish  
101 o r its eq u ivalen t. S tudents w ho have n o t com pleted  Spanish 101 (except those 
cu rren tly  en ro lled  in  Spanish  101) m u st take th e  qua lify ing  ex am ina tion  before 
registering  for th is course. Fall te rm , d rill, M T  W  T h  F S 8, 9, 11, o r 12 an d  
lecture, W  F 12 o r T  T h  10. S pring term , d rill, M T  W  T h  F S 8, 9, 10, o r 11 
an d  lecture, T  T h  11 o r W  F 12 o r T  T h  12.
PH Y SIC S
121. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  F all te rm . C red it th ree  hrs. 
C o-requisite, reg istra tio n  in  M athem atics 161. E n tran ce  physics is desirable b u t  n o t 
requ ired . L ecture, T 9 ,  11, o r 2. T w o  recita tions a week an d  one labora to ry  period  
every o th e r week, as assigned. P rim arily  fo r s tud en ts  in  th e  College of E ngineering .
In tro d u c to ry  m echanics: k inem atics of partic les, dynam ics, statics, energetics and  
conservation  laws, special m otions. T h e  labo ra to ry  w ork consists of m easurem ents 
illu stra tiv e  of th e  above topics.
122. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  S pring te rm . C red it th ree  hrs. 
P re requ isite , Physics 121; co-requisite, reg istra tio n  in  M athem atics 162, 182, o r 192. 
L ectu re , T 9 ,  11, o r 2. T w o  recita tions a week an d  one labo ra to ry  period  every o th er 
week, as assigned. P rim arily  for s tud en ts  in  th e  College of E ngineering . P re lim inary  
exam inations w ill be h e ld  a t 7:30 p.m . on  M arch 8, A pril 12, an d  M ay 10.
K inetic theory  of gases; m echanics of gases; in tro d u c to ry  therm odynam ics. E lec tro ­
static  p heno m en a an d  in tro d u c tio n  to e lec tric circuits. T h e  labo ra to ry  w ork con­
sists of m easurem ents in  m echanics an d  in  geom etrical optics.
123. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  Fall te rm . C red it th ree hrs. 
P rerequ isites, Physics 121, 122 an d  co-reg istra tion  in  M athem atics 163, 183, o r 193. 
L ecture, T h  9 o r 11.
A n in trod uc to ry  survey of th e  laws of electric an d  m agnetic  fields. Review  of th e  
elec trostatic  field, m agnetic  fields of steady cu rren ts , in d uced  emfs, dielectrics, an d  
m agnetic p ro perties  of m a tte r . T h e  labo ra to ry  work will in c lud e  ex perim en ts in  
electrical m easurem ents.
124. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  S pring  te rm . C red it th ree  h rs. 
P re requ isite , Physics 123 (or equ ivalen t). L ectu re , T h  9 o r 11.
A n in tro d u c to ry  s tudy  of wave m o tio n  w ith  em phasis on  th e  p ro pe rties  of elec tro ­
m agnetic waves. In te rfe rence , d iffraction , d ispersion, scatte ring , an d  po lariza tio n  of 
waves. Selected topics from  th e  fields of atom ic, solid  s tate, an d  n uc lear physics d ea l­
ing  w ith  w ave-particle experim en ts, op tica l an d  X -ray spectra, rad ioactiv ity , and  
n uc lea r processes. T h e  labo ra to ry  work w ill include experim en ts  in  physical elec­
tronics an d  wave optics.
125. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  Fall te rm . C red it th ree  hrs. 
P rerequ isites th e  sam e as those fo r C ourse 123. L ec tu re , T  9 o r 11.
T h e  m ain  topics w ill be th e  sam e as those listed  in  Physics 123, b u t  th e ir  trea tm en t 
w ill be m ore analytical an d  som ew hat m ore in tensive.
126. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  S pring  term . C red it th ree  hrs. 
P re requ isite , Physics 125 o r consent of th e  in stru c to r. L ectu re , T  9 o r 11.
T h e  range o f topics is sim ilar to  those listed  u n d e r  C ourse 124, b u t  coverage is 
m ore intensive.
127. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  Fall te rm . C red it th ree  hrs. 
P rerequ isites th e  sam e as those for Course 123. L ectu re , T  9 o r 11.
T h e  sub ject m a tte r  of electricity  an d  m agnetism  listed  in  Physics 123 w ill be 
covered a t a level sufficiently advanced to  s tim u la te  s tud en ts  o f su p erio r com petence 
an d  in terest.
128. I N T R O D U C T O R Y  A N A L Y T I C A L  PHYSICS.  Spring  te rm . C red it th re e  hrs. 
P rereq u isite , Physics 127 o r consent of th e  in stru c to r. L ectu re , T  9 o r 11.
T opics sim ilar to  those of Physics 124. T h e  trea tm en t w ill be designed to  m ee t th e  
needs of stud en ts  who in te n d  to p u rsu e  m ore advanced courses in  physics.
210. A D VA N CE D  L A B O R A T O R Y .  E ith e r te rm . C red it th ree  h rs. a term . P re ­
requisites, Physics 208 an d  209 o r th e  equ iv alen t. L aborao ry , M T  o r W  T h  1:40-4:30.
A bou t seventy d ifferen t ex perim en ts are available  am ong th e  subjects of m echanics, 
acoustics, optics, spectroscopy, electrical circuits, electronics an d  ionics, h ea t, X -rays, 
crystal s tru c tu re , solid  state, cosmic rays, an d  n u c lea r physics. D u rin g  th e  te rm  th e  
s tu d e n t is expected  to  p erform  fo u r to e ig h t experim en ts, selected to  m eet his in d i­
v id ua l needs. Stress is la id  on in d ep en d e n t w ork on th e  p a r t  of th e  s tu d en t. R eq u ired  
fo r physics m ajors.
214. A T O M ,  N U C L E A R ,  A N D  E L E C T R O N  PHYSICS.  S pring  term . C red it th ree 
hrs. T h re e  lectures. P rerequ isites, Physics 124 an d  M athem atics 607 (E. E. c u rr ic u ­
lum ) o r th e  equivalen ts. P rim arily  for s tud en ts  in  electrical eng ineering.
E lem ents of n u c lea r an d  atom ic s tru c tu re , fu n dam en ta ls  of q u a n tu m  theory ; elec­
tron ic  processes w ith  special reference to  th e  electrical p ro pe rties  of m etals, sem i­
conductors, an d  insu la to rs; elem ents of n uc lea r processes.
216. PHY SICAL OPTICS.  S pring  term . C red it two hrs. P rerequ isites, Physics 124 
o r 207 o r th e ir  equ iv alen t. L ectures, T  T h  9.
H uygens’ an d  F e rm a t’s p rincip les  w ith  ap p lica tio ns to  geom etrical optics, wave 
pro perties , velocity of ligh t, in te rfe rence pheno m en a, F ra u n h o fe r an d  Fresnel d iffrac­
tion  w ith  ap p lica tio n  to im age fo rm ation , p o lariza tion  of ligh t, d o u b le  refraction , 
op tica l activity , an d  o th e r topics as tim e perm its.
225. E L E C T R I C I T Y  A N D  M A G N E T I S M .  F all te rm . C red it th re e  h rs. P re req u i­
site, Physics 123 o r 208 an d  209 o r th e ir  eq u iv alen t (209 m ay be taken  concurren tly ). 
L ectures, T  T h  S 9 o r 11. T h e re  will be tw o p re lim in ary  ex am ina tion s to  be h eld  
in  th e  evening.
E lec trosta tic an d  electrom agnetic fields, po lariza tio n  of d ielectic and  m agnetic  
m edia , M axwell equations, p lan e  elec trom agnetic  waves.
226. E L E C T R I C I T Y  A N D  MA G N E T I S M .  S pring  term . C re d it th ree  hours. P re ­
requ is ite , Physics 225. L ectures, T  T h  S 12.
242. A N A L Y T I C A L  MECHANICS.  S pring  te rm . C red it th ree  hrs. P rerequ isites, 
Physics 208 an d  209 and  M athem atics 201, o r th e ir  equ ivalen ts. M W  F 11 an d  an 
o p tio n a l p e riod  to  be arranged .
A naly tical m echanics of m ate ria l partic les, systems of partic les an d  rig id  bodies; 
p lan etary  m otion, stab ility  of orb its; collisions; E u le r’s equations, gyroscopic m otion; 
L agrange’s equations; re la tiv istic  m echanics.
243-244. A T O M I C .  M O L E C U L A R ,  A N D  N U C L E A R  PHYSICS.  T h ro u g h o u t the 
year. C red it th ree  hrs. a te rm . P rereq u isite , Physics 225 or consent of in stru cto r. 
M W  F 10.
T h e  fu n d am en ta l partic les of physics, s tatistical physics, th e  concepts of q u a n tu m
m echanics, atom ic s tru c tu re  an d  spectra, th e  period ic  table, m o lecu lar s tru c tu re  and  
th e  chem ical b ond , p ro perties  of nuclei, n uc lea r reactions, in te rac tio n  of ra d ia tion  
w ith  nuclei, b eh av io r of h igh-energy  partic les, an d  cosmic rays.
254. E L E C T R O N I C  P R O P E R T I E S  OF SOLIDS A N D  LIQUIDS.  S pring  term . 
C red it th ree  hrs. P re req u isite , Physics 243. M  W  F 9.
A sem iq uan tita tive  in tro d u c tio n  to  th e  concepts o f m odern  solid sta te  physics, 
covering la ttice  s tru c tu re , la ttice  defects, la ttice  v ib rations, cohesive energy, elastic 
an d  inelastic  p ro perties , e lec tron  theo ry  of m etals  an d  sem iconductors, d ie lec tric  and 
m agnetic p roperties.
020. I N F O R M A L  S T U D Y  I N  PHYSICS.  E ith e r te rm . C red it one to  th ree  h o u rs  a 
term . H ou rs  to  be arranged . R ead ing  o r labo ra to ry  work in  any b ran ch  of physics 
u n d e r th e  d irec tion  of a m em ber of th e  staff. Perm ission of th e  staff m em ber u n d e r 
whose d irection  th e  w ork is to  be done m u st be o b ta in ed  before reg istra tion .
475. CLASSICAL MECHANI CS.  F all te rm . C red it fou r hrs. P re requ isite , Physics 
242 o r its eq u ivalen t. T  T h  S 11 an d  S 12.
L agrange’s eq u ation , w ith  app lica tio ns to  p artic le  accelerators; lin e a r vector spaces 
an d  sm all v ib rations; H am ilto n ’s equations; v a ria tio n a l p rincip les; tran sform ation  
theory , an d  H am ilto n -Jaco b i m ethods; p eriod ic  systems, p e rtu rb a tio n  m ethods, in tro ­
duc tio n  to wave m otion  and  scattering .
476. E LE C TR OD YN A MI C S.  S pring te rm . C red it fou r h rs. P re requ isite , Physics 
225 o r its eq u ivalen t. T  T h  S 11 an d  S 12.
In tro d u c to ry  p o ten tia l theory ; M axw ell’s eq u ation s an d  th e ir  m eaning ; quasi-static 
problem s; energy an d  m o m en tu m  of th e  field; waves in  space an d  in  guides; rad ia tio n  
and  scattering; special re la tiv ity .
PS Y C H O L O G Y
207. BASIC PROCESSES: P ER CE PTI ON .  Fall te rm . C red it th ree hrs. P re req u i­
sites, Phychology 101, elem entary  statistics, an d  th ree  fu r th e r  h ou rs  of psychology. 
L ectures, M W 12. L aborato ry , T h  2-4.
An account of th e  ways in  w hich th e  n o rm al h u m an  a d u lt registers an d  a p p re ­
hends his en v iro n m en t. T h e  ex p erim en ta l s tudy  of psychophysical co rrelation , o r 
space, m o tio n , objects, an d  events, an d  th e  re la tions of perceiving  to everyday b eh av ­
ing an d  th ink ing .
P U B L IC  S P E A K IN G
201. PUBLI C SPEAKING.  E ith e r te rm . C red it th ree  hrs. N o t open  to  freshm en. 
M W  F 8, 9, 10, 11, o r 12; T  T h  S 8, 9, 10, 11.
Designed to  h e lp  th e  s tu d e n t com m unicate  his ideas an d  convictions effectively in  
o ral discourse. S tudy of basic p rincip les of expository  an d  persuasive speaking, w ith  
em phasis on finding, ev alua ting , an d  organizing  m aterials, and  on  sim plicity  and 
directness in  style an d  delivery. P ractice in  p rep a r in g  an d  delivering  speeches of 
various types on cu rren t issues an d  in  ch a irm ansh ip ; study  o f exam ples; conferences.
T h e  services of th e  Speech C linic a re  available to  those stud en ts  w ho need  rem ed ia l 
exercises. S tudents whose native  language is n o t E nglish  m u st o b ta in  special clearance 
from  th e  D ep artm en t before registering .
FACULTY AND STAFF
D EA N E W . M A L O T T , A.B., M.B.A., LL.D ., D.C.S., P resid en t of th e  U niversity . 
D A LE RA Y M ON D  C O R SO N , Ph.D ., D ean  of th e  College an d  Professor of Physics. 
JO H N  F. M cM ANUS, C.E., A ssistant D ean of th e  College.
D O N ALD  H . M OYER, B.S., M.A., D irec tor of th e  Office of S tu d en t P ersonnel. 
JE A N E T T E  P O O R , B.S., L ib ra rian .
V IC T O R  E M A N U E L  V IS IT IN G  P R O F E S S O R S H IP
OLAF E R IK  HANS RYDBECK, M.Sc. D.Sc., 1957-1958 (fall term ).
B A LT H A SA R  v a n  d e r  P O L, D .M ath . an d  Physics, Ph.D ., 1957-1958 (spring  term ). 
T H E O D O R E  v o n  KARM AN, M .E., Ph.D ., 1958-1959 (spring  term ).
S C H O O L  O F  C IV IL  E N G IN E E R IN G
N E P H I A L B E R T  C H R IS T E N S E N , B.S.C.E., M.S.C.E., Ph.D ., D irec to r of th e  School 
an d  Professor of Civil E ngineering .
A N N E T T E  M . D IM O C K , A dm inistra tiv e A ssistant, School of C ivil E ngineering .
EMERITUS PROFESSORS
SAM UEL L A T IM E R  B O O T H R O Y D , M.S., Professor of A stronom y, E m eritus. 
W A L T E R  L . C O N W EL L , C.E., Professor of H ighw ay E ng ineering , E m eritu s. 
C A R L  C R A N D A LL, C.E., Professor of C ivil E ngineering , E m eritus.
SO LO M O N  CADY H O L L IS T E R , B.S., C.E., D .Eng., Sc.D., Professor of C ivil 
E ng in eerin g , E m eritus.
JO H N  E D W IN  PER R Y , B.S. in  C.E., Professor of R a ilro ad  E ng ineering , E m eritu s. 
E R N E S T  W IL L IA M  SC H O D E R , B.S., B.S. in  M in., Ph.D ., W o rld  W ar M em orial 
Professor o f E x p erim en ta l H ydraulics, E m eritus.
H E R B E R T  H E N R Y  SCOFIELD , M .E., Professor of T es tin g  M aterials, E m eritus. 
R OM EYN Y. T H A T C H E R , C.E., Professor o f C ivil E ng ineering , E m eritu s.
PA U L  HALLADAY U N D E R W O O D , C.E., Professor of C ivil E ng ineering , E m eritu s. 
C H A RLES L E O PO L D  W A L K E R , C.E., Professor of San itary  E ng ineering , E m eritus.
PROFESSORS
D O N A LD  J . B E L C H E R , B.S.C.E., M.S.E., Professor of C ivil E ng ineering .
PA U L  P. B IJLA A R D , C.E., Professor of M echanics.
M A R V IN  BO G EM A , B.S., M .C.E., Professor of C ivil E n g in eerin g  an d  Professor in  
C harge of A pp lied  H ydraulics L aborato ry .
H A R R Y  D. CONW AY, B.Sc. (Eng.), M.A., Ph.D ., Professor of M echanics. 
G O R D O N  P. F IS H E R , B.E., D .Eng., Professor o f C ivil E ng ineering .
JO H N  C. G E B H A R D , C.E., Professor of C ivil E ng ineering  an d  H ead  of th e  D ep a rt­
m e n t of C onstruction  E ng ineering  an d  A dm in istra tio n .
T A Y L O R  D. LEW IS, B.S.E., C.E., Professor of C ivil E ng in eerin g  an d  H ead  of th e  
D ep a rtm en t of T ra n sp o rta tio n  E ngineering .
A R T H U R  J . M cN A IR , B.S., M.S., C.E., Professor of Civil E ng in eerin g  an d  H ead  
of th e  Surveying D ep artm en t.
G E O R G E  W IN T E R , C.E., Ph.D ., Professor an d  H ead  of th e  D ep a rtm en t of 
S tru c tu ra l E ngineering .
ASSOCIATE PROFESSORS
B E N G T  BROM S, C.E., M.S., Ph.D ., Associate Professor of C ivil E ngineering.
C H A RLES D O N ALD  GA TES, B.A., M.S., Associate Professor o f C ivil E ngineering .
W ILLIA M  L. H E W IT T , A.B., B.C.E., M .C.E., Associate Professor of Civil E ng i­
neerin g  an d  H ead  of th e  D ep artm en t of E ng ineering  D raw ing.
T A  LIA N G , B.E., M.C.E., Ph.D ., Associate Professor of Civil E ngineering.
W IL L IA M  O. LYNCH, B.S.C.E., M.S., Sc.D., Associate Professor of C ivil E ngineering .
G E O R G E  B. LY ON, B.S. in  C.E., M.S., Associate Professor of Civil E ngineering .
W IL L IA M  M cG U IR E , B.S. in  C.E., M.C.E., Associate Professor of Civil E ngineering .
W IL L IA M  L. R IC H A R D S, B.S., C.E., M.C.E., Associate Professor of C ivil E ng i­
neering.
FLOYD O. SLA TE, S.B., M.S., Ph.D ., Associate Professor of M aterials.
ASSISTANT PROFESSORS
R IC H A R D  E. M ASON, B.S.C.E., M.S.C.E., A ssistant Professor of C ivil E ngineering .
A R T H U R  H . N IL SO N , B.S.C.E., M.S., A ssistant Professor of C ivil E ngineering .
JO H N  B. R O G ER S, II I ,  B.C.E., M.B.A., A ssistant Professor o f C ivil E ngineering .
INSTRUCTORS
JAMES P. N A IS M IT H , B.C.E., M.S. G ERA LD  M. S T U R M A N , A.B., B.S.,
M.S.
SIB LEY  S C H O O L  O F  M E C H A N IC A L  E N G IN E E R IN G
H A R R Y  JO H N  I.O B E R G , M.E., M.S. in  Eng., D irec tor of th e  School an d  Professor 
of M echanical E ngineering .
G E O R G E  RA YM OND H A N SELM A N , M .E., M.S., A ssistant D irec to r of th e  School, 
Professor of A dm in istra tive E ngineering , an d  Secretary of th e  Faculty  of M echan i­
cal E ngineering .
EMERITUS PROFESSORS
CALVIN D O D G E A L B E R T , M .E., Professor of M achine Design, E m eritus.
ROY EDW ARDS CLARK, M .E., Professor of H eat-P ow er E ngineering , E m eritus.
W IL L IA M  EM ER SO N  M O R D O FF, M .E., Professor of E ng ineering  D raw ing, 
E m eritus.
C LAREN C E E L L S W O R T H  T O W N S E N D , M .E., Professor of E ng ineering  D raw ing  
E m eritus.
ED G A R H A R P E R  W O O D , M .M .E., Professor o f M echanics of E ngineering , 
E m eritus.
PROFESSORS
R O B E R T  E R IC  B E C H H O F E R , A.B., Ph.D ., Professor of M echanical E ngineering .
A R T H U R  H O U G H T O N  B U R R , B.S. in  M .E., M.S. in  M.E., Ph.D ., Sibley Professor 
of M echanical E ng ineering  an d  H ead  of th e  D ep artm en t of M achine Design.
S T E P H E N  F A R R E L L  CLEARY, M.E., M .M .E., Professor and  H ead  of th e  D ep art­
m en t of E ng ineering  D raw ing.
B A R T H O L O M E W  JO S E P H  C O N T A , B.S., M.S. in  Eng., Professor of M echanical 
E ngineering.
DAVID D R O P K IN , M .E., M .M .E., Ph.D ., Professor of M echanical E ngineering .
G E O R G E  B U R T O N  D uBOIS, A.B., M .E., Professor of M echanical E ngineering .
F R E D E R IC K  SEW ARD E R D M A N , B.S., B.S. in  M .E., M .M .E., Ph.D ., Professor of 
M echanical E ngineering.
H E N R Y  P H IL L IP  G OODE, B.S., M.S., Professor of M echanical E ngineering .
JO SEPH  OLM STEA D  JEFFR EY , M .E., M .M .E., Professor of E ng in eerin g  M aterials.
C H A RLES O SBO RN  MACKEY, M.E., Joh n  E. Sweet Professor of E ng ineering  and 
H ead  of th e  D ep artm en t of T h e rm a l E ngineering .
]O H N  R O B E R T  M O Y N IH A N , M.E., M .M .E., Professor of E ng ineering  M aterials.
FR ED  W IL L IA M  OCV IR K , B.S.C.E., M.S. in  C.E., Professor of M echanical E ng i­
neering.
H A R O L D  C H A RLES PER K IN S, M.E., Professor of M echanics.
BYRON W IN T H R O P  SAUNDERS, B.S.E.E., M.S. in  Eng., Professor of M echanical 
E ngineering .
A N D R E W  S. SC H U L T Z, J r . ,  B.S. in  A.E., Ph.D ., Professor an d  H ead  of th e  D ep art­
m en t of In d u s tr ia l an d  E ng ineering  A dm in istra tio n .
DENN IS G R A N V ILLE S H E P H E R D , B.S. in  Eng., Professor of M echanical E ng i­
neering.
ASSOCIATE PROFESSORS
JO H N  M O R T O N  A L LD E R IG E, B.S., M.S., Associate Professor of M echanical 
E ngineering .
R O B E R T  N ELSO N A LLEN , B.S. in  A.E., Associate Professor of M echanical 
E ngineering .
W IL L IA M  COOK A N D RA E, M .E., M .M .E., Associate Professor of M echanical 
E ngineering .
T H O M A S  J . B A IR D , B .Arch., M .R .P., Associate Professor of M echanical E ng ineering .
H O W A R D  N E W T O N  F A IR C H IL D , M.E., E.E., Associate Professor of M echanical 
E ngineering .
B E N JA M IN  G E B H A R T , B.S.E., M.S. in  Eng., Ph.D ., Associate Professor of M echan i­
cal E ngineering .
R O G E R  L O R E N  G E E R , M .E., Associate Professor o f M aterials Processing.
H A M IL T O N  H O R T H  M A B IE, B.S. in  M.E., M.S. in  Eng., Ph.D ., Associate Professor 
of M echanical E ngineering.
K ARL E. H . M O L T R E C H T , B.M .E., M.S. in  Eng., Associate Professor of M echan i­
cal E ngineering .
R IC H A R D  M A G R U D E R  P H E L A N , B.S. in  M .E., M .M .E., Associate Professor of 
M echanical E ngineering .
H U G H  N. P O W EL L , B.S. in  Chem . Eng., Ph.D ., Associate Professor of M echanical 
E ngineering.
M A R T IN  W R IG H T  SAM PSON, J r., B.S. in  A.E., M.S. in  Eng., Associate Professor of 
M echanical E ngineering .
R O B E R T  H E R M A N N  SIE G FR IED , M .E., Associate Professor of M echanical E n g i­
neering.
R O B E R T  L O U IS W E H E , B.S. in  M.E., M.S. in  M .E., Associate Professor of M echan i­
cal E ngineering.
L IO N E L  W EISS, B.A., M.A., Ph.D ., Associate Professor of M echanical E ngineering .
ASSISTANT PROFESSORS
N O B LE W AYNE ABRAHA M S, B.S., A ssistant Professor of M echanical E ngineering .
R IC H A R D  W A L T E R  CONW AY, B.M.E., Ph.D ., A ssistant Professor of M echanical 
E ngineering.
JO S E P H  W IL L IA M  G A V E T T , B.S.M.E., M .M .E., Ph.D ., A ssistant Professor of 
M echanical E ngineering.
HSU-KAN KAO, B.S.M.E., M.S. in  I.E., A ssistant Professor of M echanical E n g i­
neering.
ED W AR D  VAN O R D E R  K RIC K , B.S. in  I.E., M .M .E., A ssistant Professor of 
M echanical E ngineering .
H O W A R D  N . M cM ANUS, J r., B.S.M.E., M.S., Ph.D ., A ssistant Professor of M echan i­
cal E ngineering.
INSTRUCTORS OF MECHANICAL ENGINEERING
R O B E R T  ED W AR D  M ATES, B.S., M.S. SIDNEY SA LTZM AN, B.S.M.E., M.S.I.F..
FEL IX  JO H N  P IE R C E , B.S.M.E., M.S.
INSTRUCTOR-TECHNICIANS IN
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